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CLAIMS 



[Claim 1] It is a- call about the mobile station of undecided data transmission, C/I of the forward 
direction link signal from at least one base station is measured. The base station chosen based on the 
parameter of lot is chosen. Said selected base station is identified. It is delivery about a data demand 
message to said selected base station. The approach of the high-speed packet data transmission from at 
least one base station containing the step which transmits data by the data rate which followed said data 
demand message from said selected hase station to a mobile station. 

[Claim 2] Said step identified [ measures, chooses and ] and sent is the approach of claim 1 performed 
by each time amount slot until said data transmission is completed. 

[Claim 3| The. approach of claim 1 performed by taking into consideration the received value said whose 
step to measure is the activity bit of the forward direction, 

[Claim 4] The approach of claim 1 performed with the forward direction link pilot signal fo*m all the: 

base stations that have said step to measure in the active group of said mobile station , 

[Claim . 5 J The approach of claim 4 that art additional base station will be added to said active group of 

said mobile station if the transmission power of an addi tional base station exceeds the threshold pF a 

schedule. 

[CMs« o| The approach of claim 1 that said step to choose is based on C/I of said forward direction Milk 
signal. 

JCiaffn ?| The approach of claim 1 that said step to choose is based on current [ of said forward direction 
link signal J, and C/front I, 

[C laim 8] The approach of claim 1 that said step to choose is performed according to the hysteresis of a 
sehcdule. 

[Claim 9] The approach of claim 8 that the hysteresis of said schedule is a hysteresis which set the 
foundation to time amount. 

[Claim 1.0} The approach of cl aim 8 that the hysteresis of said schedule is a hysteresis which set the 
foundation on level. 

[Claim 1. 1] The approach of claim I performed by covering said data demand message in Walsh code to 

which said step to send supports said selected base station, 

[Claim 1 2 j The approach of claim 1 1 that said Walsh code is die-length 1 2.8 chip. 

[Claim 13] The approach of claim 1 which is the display of the data rate as which said data demand 

message was required. 

[Claim 1 4} Tito approach of claim If that said dsrosmded data rate is one of the data rates in which two 
or more support is po ssible, 

[Claim 15] The data rate in which said support is possible is the approach of claim 1 4 chosen according 
to the cumulative distribution function of &l in die eel in whit^t said mobile station and said selected 
base station exist. 

[Claim 1.6] The approach of claim 1 that said data demand message is the display of the quality of a. 
transmission link. 
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[Claim 1 7] The approach of claim 1 that saiddata demand message occupies a part with m early time 
amount slot 

[Claim IS j The approach of claim 1 that the schedule of said step to transmit is carried out by the 
scheduler based on precedence of said mobile station. 

[Claim- 1 9] The approach of claim 1 that said step to transmit is in each time amount slot from at most 
one of said the at least one base station. 

[Claim 20] The approach of claim 1 which said selected base station transmits to one mobile station by 
each time amount slot. 

[Claim 21] The approach of claim 1 transmitted by available transmission power with said selected base 
station near said selected max of a base station or selected it 

[Clams 32] The approach of claim 1 that said step to transmit is performed using she rectangular Walsh 
channel. 

[Claim 23] Hie approach of claim 22 which has the data rate to which each rectangular Walsh «shan»el 
was fixed. 

[Claim 24] The approach of claim 1 that said step to transmit is performed using a quadrature-phase 
Shift-key. 

[Claim 25] The approach of claim 1 that said step to transmit is performed using right-angie amplitude 
modulation. 

[Claim 26] The approach of claim ! that said step to transmit is performed using a directional beam. 
[Claim 27] The approach of claim 1 that said data are transmitted to said mobile station by the data 
packet. 

[Claim 28] The approach of claim 21 that said data packet is the size fixed about all data rates. 
[Claim 29 j The approach of claim 2? that said data packet is transmitted [ one or the time amount slot 

beyprdlC}, 

[Claim 30§ The approach of claim 27 that each data packet contains a preamble. 

[Claim 3J J: Tjke: approach of claim 30 which said preamble diffuses in a long PN code. 

[Claim 325 The-appOach of claim 30 that the die length of said preamble is based on saiddata rate, 

[Claim 33] The approach of claim 27 that each data unit isidentified for each data packet with the 

number of sequences including a data unit 

[Claim 34] The approach of claim 33 which contains further the step which transmits a negative- 

acknowledge (HACK) message for the data unit which was not received by said mobile station; 
[Claim 3SJ The approach of claim 34 which contains further the step which re-transmits said data unit 
which Was not received by said mobile station according to said NACK message. 
[Claim 36] The approach of claim 1 which contains further the step which sends data to alt the base 
stations in the active group of said mobile station. 

[Claim 37] The approach of claim 36 transmitted based on the predictive decision of the data with which 
said selected base station remains. 

[Claim 38] A pilot signal is transmitted to the 1 st from each of at least one base station. Ctl of said pilot 
signal from said at least one base station is measured The base station chosen based on tike parameter of 
lot is chosen. Said selected base station is identified. A data demand message to said selected base 
station Delivery, The approach of the hi gh-speed packet data transmission from at least one base station 
m the CDMA commuxijcation system containing the step which transmits data to die 2nd by the data rate 
which followed said data demand message fern said selected base station to a mobile station, 
[Claim 39] Said step identified [ measures, chooses and ] and sent is the approach of claim ..38 performed 
by each time amount slot until said data transmission is completed. 

| Claim 40] The approach, of claim M performed by covering said data demand message in Walsh code 
to which said step to send supports said selected base station, 

[Claim 41] Hie approach of claim 38 whieh is the display ef the data rate as which said data demand 
message was required. 

[Claim 42] The approach of claim 38 that said data demand message is the display of the quality of a 
transmission link. 
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[Claim 43] The approach of claim 3 8 which said selected base station transmits to one mobile station 'by 
each time amount slot. 

[Claim 44] The approach of claim 38 transmitted by availabi« temttttssioti power with said selected 
bass station near said selected max of a base station m selected it. 

{Claim 45] The approach of claim 38 that data are transmitted to said mobile station by the data packet 
and said data packet is transmitted [ one or the tee anseuni Mot beyond It % 
[Claim 46] The approach of claim 45 ttt^.«^.^^t^tiS"l^i^d for each data packet -with the 
number of" sequences including a data unit 

[Claim 47] The approach of claim 46 widen contains ferther the step which transmits a negative- 
acknowledge (NACK) message for the data unit which v/asnot received by said mobile station. 
[Claim 48] The approach of claim 47 which contains further the step which re-transmits said data unit 
which was not received by said mobile station according to said NACK message. 
[Claim 49] At least one base station which transmits the call message within a forward .direction/link 
signal to a mobile station respectively An i nner transmitter. The receiver of said one mobile office which 
receives said call message and performs C / 1 measurement of said forward direction link si gnal from the 
transmitter in said at least one base station, At least one mobile station which is connected to said 
receiver- i» order to receive said CM measurement, and identifies the selected base station respectively 
An inner controller. The transmitter of said mobile office connected to said controller in order to 
transmit data demand message is included. Equipment of the high-speed packet data transmission from 
at least one base station to the mobile station which transmits data by the data rate to which said 
transmitter in said selected base station followed said data demand message. 
[Claim 50] Equipment of claim 49 w ith which said recei ver perform s said C/i measurement by each 
time amount slot* said controller identifies said selected base station by each time amount slot and said 
transmitter of said mobile office transmits .said data demand message to each time amount slot 
|CMt« M] Equipment of claim 49 which performs said C/I measurement when said recei ver taSfces into 
consMeJiMiiep the value with which the forward . direction activity bit was received. 
[Claim M] Equipment of claim 49 which contains leather die Walsh covering element which covers said 
data demand message in Walsh code to which said transmitter of said mobile office supports said 
selected base station; 

[Claim 53] Etjuipmeni of claim 49 with which said at least one base station includes the quene of stored 
data further. 

[Claim 54] It Is delivery about the demand of one high ttansmission of the data rate in which two or 
more Support of a hard flow li nk signal is possible. The demand of said high transm ission is received 
and pertnitted. It is delivery to said mobile station about said authorization. The approach of the high- 
speed packet data transmission from the mobile station containing the step which transmits data by one 
of the data rates m which said two or more support is possible to at least one base station. 
[Claim 55] The approach of claim 54 that said mobile station transmits data by the data rate low without 
the authorization from said at least one base station. 

[Claim 56] The encode* encoded to the packet which the data packet was received [ packet ] and had 
said data packet encoded. The -frame blowout tea element which carries out the blowout tea of said a part 
of encoded packet in order to supply the packet by which received said encoded packet and blowout tea 
was carried out, The rate controller <>f adjustable which is connected to said frame blowout tea element, 
receives said packet by which blowout tea was carried out, and multiplexes said packet by which 
blowout tea was carried out to a eoneorready ehaj&iel. The Walsh covering element which covers said 
concurrency channel with Walsh covering in order to connect with said rate controller of adjustable, to 
receive said coitcorreney channel and to supply a rectangular channel , Transmitter of the high-speed 
packet data transmission containing the gain elemgnt which carries oat sotie doubling of said 
rectangular channel in order to supply the ehaimerby which was connected to said Walsh covering 
element, and received said reet^igtilarehasnidU and scale doubling was carried out. 
[Claim 57] The transmitter of claim 56 with which eaeh of said concurrency channel has a rate of fixed 
data. 
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[Claim 58] The transmi tter of claim 56 wMcb contaias fcrtfaer the: multiplexer which multiplexes the 
pilot wave who has said channel by which scale dojshlhsg was eaMed oi^t is order t© eetm«ct with said 
gam element and to supply the Walsh ehaimei aad a power eoohol burst 

(Claim 59] Thetratssmii^r of claim 58 with «Mcfe said pilot wave and a power control burst are put on 
the iocatioa v/h&m it was fixed within each time amount slot 

[Claim 60] The transmitter of claim 58 with wMe% said pilot waye and a power control burst are 
supplied to two locations m each time amount slot 

[Claim 61] The transmitter o f claim 56 which eoBtains farther fee multiplexer which multiplexes the 
preamble which has said chamxd by which soaks doubling was carried out in Order t© connect with said 
gain element and to supply the Walsh channel, 

[Claim 62] The transmitter of cl aim 56 which cofitaim thrther the scrambling machine which is inserted 
between said frame blowout tea element and said rate controller of adjestabfe, stirs said packet by which 
blowout tea was carried out, and is stated by the sequence. 

[Claim 63] The transmitter of claim 56 whose each of said Walsh covering is die length of 16 bits. 



[Translation done,] 
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[Detailed Description of die invention] 

mm 

Field of background L invention of invention This invention relates to data communication. In addition, 
especially- this invention relates to new, the improved approach, and equipment of high packet data 

transmission. 

Description of TL related technique If is required that today's communication system should support 
applied versatility, one of the communication system of these is a code division multiple access 
(CDMA) system which is referred to as a below 'TLVEfA [ of double mode broadband spectrum 
diffusion cellular system ] / IS-95 mobile station-base station compatibility criterion" IS-9S criterion and 
which lis alike and suits. A CDMA system permits the voice and data communication between users by 
the gl'Otuid link. Both use of the CDM A technique in point-to-multtpoint conniption communication 
syslsm is indicated by tES. patent No.4,901,307 eudded "the sprcad-specmnn-nndtiple-access 
commuracafton system which uses a satellite or a ©round repeater" which was transferred to the grantee 
of this spvetition sad., incorporated here as bibliography, and U.S. patent No.5, 103,459 which are entitled 
"the system of wave generating and approach" h\ a CDMA cellular phone system. 
{9002} 

f & M$ :^dU^0$c^, base, station is interpreted as die hardware with which a mobile station 
communicates, A eel is interpreted as the covering field on hardware or geography depending oo the 
coptesii for which the vocabulary is used. A sector is the paction of a cel. Since the sector of a CDMA 
system has the attribute of a eel, the instruction described by the vocabulary of a eel is extended that 
there is no difficulty in a sector. 
[0003] 

hi a CDMA system, the communication link between users; is told through one or the base station 
beyond it. the 1st user of one mobile station transmits data to a base station by the hard flow link — the — 
it communicates with the 2nd user of 2 mobile station, A base station can receive data and can send data 
to other base stations, the forward direction Sink of the base station where data are the same, or the 2nd 
base station — the - it is transmitted to 2 mobile station. A forward direction link means transmission to 
a mobile station from a base station, and a hard flow link means transmission to a base station from a 
mobile station. In an IS-9S system, a forward direction link and a hard flow link can assign a separate 
frequency, 
[0004J 

A mobile station communicates wtth at least one base station during a communication link. A CDMA 
mobile ■office can communicate to the base station and coincidence of the number of software hand off 
Nakata. A software hand off is a process wMbh establishes; a new base station and a new link, before 
culling a pre vious base station and a previous link, A software hand off makes possibility of (he dropped 
call the minimum. The approach and system which offer a mobile station and a communication link 
through one or more base stations among a software hand off process are indicated by U.S. patent 
No.5 t 267^6l entitled "the mobile assistance software hand off in a CDMA cellular phone system" 
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which, was transferred to fee grantee of this invention and incorporated here as bibliography. A software 
hand off is a process from which a eonimi«ticatioa !tt)k arises moeedtog the plural sectors served by fee 
same base station by it. The process of a software fraud off is described by the detail U.S. patent 
application No.0&/7d"3,49«- under eofltmuatioa which M transferred to the grantee of this invention and 
Incorporated hsre as bibfiogrsphy arid which is entitled "the method of perfiiruring a hand off between- 
the sectors of a common base station and efftfrpment" for which it applied on December 1 1 , 1 996. 
(00053 

The need very' tor a high rate wireless data teleeornmuiaeafion system has increased importance for the 
need to which, wireless data application' was given and which is growing. An IS-95 criterion can transmit 
tra ffic data and voice data by fee forward direction and fee hard flow link. The method of transmitting 
traffic data to the code channel frame of .fee fixed size is described by fee detail U.S. patent 
No« 5.,504>??3 entitled s the approach arid equipment" of formalizing of data for transmission which 
were transferred to the grantee of this invention and incorporated here as bibliography. Traffic data and 
voice data are classified into the code channel frame which is 20msec width efface in the data rate of 
14.4Kbps height according to an IS-95 criterion. 
[0006] 

I hear that the former imposes strict and fee fixed delay demand,, and the .important difference between 
voice Service and data service 1ms it Typically, the delay of fee whole one way of a conversation frame 
is indispensable at 1-00 or less msecs. Symmetrically data delay can become the adjustable parameter 
used so that fee effectiveness of a data telecommunication system may be optimized. An efficient error 
correcting eode-lzed technique may be wed rather than it requires suggestive more larger delay than the 
delay which may he especially treated generously by voice sendee, data — . instantiation- —-like — being 
efficient coding— an outline — this invention — a grantee .~ transferring -- having - and - here — 
MbiiOigrsiphy — *** *** ~~. incorporating ~* having had <••• 1996 ••- a year - 1 1 — a month -» six *< a day - 
afpying having had — " «- winding — like — coding having had — a code a word ~- decoding 
software « decision - an output - a decoder - " --** - entitling - U , 3 . - patent application - No , 
■•■> .08 - /-♦ 743>8SS - desaibtnK - having . 
10007] 

Ofeer impoitant differences between voice service and data service are the former's being, fixed for all 
users and requiring extent (C>OS) of .common service. Typically, for the digital system which offers 
voice sendee, it k fixed about all users and this hooks up to the maximum allowed value about an equal 
baud transmission rate and fee error rate of a conversation frame. Symmetrically, for data service, OtDS 
can differ from a user to a user, and since it increases fee effectiveness of the whole data 
telecommunication system, parameter optimization of it may be carried out COS of a data 
tetecommunication system is typically defined as all delay increased by transmission of the amount of 
data of A schedule, and is henceforth quoted as a data packet. 
[0008} 

One important difference which will accept it between voice service and data service is requiring the 
reliable comtantikation link where fee former's is offered by the software hand off in instantiation- 
CDMA communication system. Since a software hand off increases dependability, it brings about 
transmission which overlapped from the base station beyond two of ft However, since fee data packet 
received by the error is re4ra^mifr«|» this additional dependability is not .required for date 'transmission. 
For data service, since the transmission power used in order to support a software hand off transmits 
additional data, it may be used efficiently. 
[0009] 

The parameter whi ch measures the quality and effectiveness of a data telecommunication system is the 
rate of an average throughput of fee transtmssion dag and system which tire demanded in order to 
transmit a data packet, A transmission lag does not have the same impact in data communication so feat 
it may carry out tor voice communication, but in order to measure the quality of a data 
telecomr«ut»eati»n system, it is important measuring. The rate of an average throughput is the measure 
of the effectiveness- of fee data transmission capacity of conHnunication system. 
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[00101 

It is Imown well that a user's signal pair noise and a^vejarttjiang ratio C/i to which arbitration was 
gives in cellular system are the ■function of a mia?3i- feation in a covering Eeld. In order to rnaintain the 
level of the given service, it depends for TDMA and an FDMA system on a frequency reuse technique, 
namely, the frequency channel and/or time slot which arc not all are used in each base station. In a 
COMA system, the reuse of the same frequency assjjipamejst was earned out to eaeh eel of a system, and, 
thereby, it has improved the whole effectiveness. €/I which the mobile station of the user by whom 
arbitration was given attains determines the inferftiatitm rale which may be supported from a base 
station to a user's mobile station for the link of diis specification. If there are the specific modulation and 
the specific error correction approach which are used for transmission whose this invention searches for 
maximization of data transmission, the level to which the engine performance was given is attained on 
the level which C/l supports. Distribution of €/l attained within an idea! eel for the ideal cellular system 
which had the ceil layout of six: SQuase shapes, and uses the common frequency for each eel may be 
calculated. 
[001 1] 

C/I attained by the user by whom arbitration was given is the function of path loss, it increases as r3 to 
rS about ground cellular system, sad r is the distance to die radiation source here. Path loss tends to 
receive a random change according to the artifact or the natural obstruction within the path of a radio 
wave for being carried out. These random change is typically used as a model as a shadowing random 
process of log normal distribution which has the standard deviation of 8dB > The shadowing process 
which has the C/l distribution as a result attained with the total direction base station antenna lor ideal 6 
square-shape cellular layout, r4 propagation principle, and the standard deviation of 8dB is shown in 
drawing 18, 
[00121 

A moMI g station will be supplied by the best base station defined having attained the unrelated largest 
01 value in the physical distance to each base station supposing the acquired C/l distribution may be 
attained only in the location of the moment of the arbitration of time amount, and arbitration. As 
mentioned above, the minimum physical distance of the signal which has the l argest C/I value may be 
others from a mobile station because of die random special feature of path loss. If it is comrhunieating 
syOTuetrieidly only by u mobile station's passing through the base station, of the minimum, distance, C/l 
rosy descend substantially, so, the best supply base station which has attained the maximum C/l value to 
all time amount for a mobile station ~~ and — since — commvmieating is advantageous. As the model by 
which idealixauon was carried out {' above-mentioned | was shown In drawing 18, it may be observed 
tigaiu that the range of the value of attorned €?1 may be the magnitude as 10,000 with the same 
difference kstween the highest and die minimum value. In actual activation, the range is typically 
restricted to abbreviation 1 : i 00 or 2§dB, so, the thing for which only the multiplier of 1 00 is supplied to 
a mobile station at the rate of an information bit which can change since the following relation is 
maintained for a CDMA base station - possible - : -- [Equation 1 j 



Rh expresses the information rate to a sp^ific mobile station here, and W is a spectrum diffusion signal. 
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it is the total bandwidth which is alike and Is occupied more, and Bb/Io is the energy exceeding the 
active jamming <xs»sls*e»ey demanded in otder to attain the level to which the engine performance was 
gives, tor every bit. As m example, the baud%vtdth W whose spectrum difrhsion signal is 1 ,2288MMa is 
occupied, and if the communication link wMeh can trust it requires average Eb/lo equal to 3dB, the 
mobile office which attains the OI. value of 3dB m the best base station -can eonmnmieate by the data 
.rate of -the same height as 1.228 8Mbps(e$). If another side ts^so earned out, active jamming with a 
mobile office substantial from m adjoining base station is received mi only -7dB C/i cm be attained, a 
reliable communication link cannot be stnjmorted at a larger mte than l22.SSKh|>s(es}. The 
communication system designed in order to make an average throughput into max. will try to supply 
each remote user by the highest data rate Rb that a remote user trusts and can so be supported from the 
best supply base station. The data tejecommuoi cation system of this invention uses the description 
quoted upwards, and makes a data tiuonghput mm from a CDMA base station to a mobile station. 
[0013J 

Outline of invention This invention is new, die improved approach, and equipment of the high packet 
data transmission in a CDMA system. This invention improves the effectiveness of a CDMA system by 
offering the means of the data transmission of the forward direction and a hard Sow link. Each mobile 
station comomaiestss vrith one or die base station beyond it, and supervises a control channel for 
continuation of the communication link with & base station. Since a control channel transmits the small 
quantity of the data which are the paging message by which the address was carried out to the specific 
mobile office, it can be used by the base station, and it broadcasts a message to all mobile offices. It 
notifies to a mobile station that a paging message has a lot of data for a base station to transmit to a 
mobile station, 
[0014] 

The purpose of this invention is to improve use of the forward direction and hard flow link capacity in a 
data teletomtTiunication system . By reception of one or the paging message from the bass station, beyond 
it, a mobile office measures the signal pair noise and active jamming ratio (C/i) of a forward direction 
link signal (for example, forward direction link pilot signal) for every lime amount slot, and chooses the 
best base station which is using the parameter of the lot which may include C/I measurement of the 
present and a front. la as instantiation-example, a mobile office is transmuted to the base station chosen 
on the data denhmtl £DRC) channel which was able to leave the demand of transmission by the highest 
data rate which measured C/I can trust and support for ©very time amount slot The selected base station 
is the data rate which does not exceed the data rate received from the mobile station, and transmits the 
data of a data packet on a DRC channel. The throughput and transmission l ag which were improved are 
attained far every time amount slot by transmission from the best base station, 
[0015] 

Other purposes of this invention are by transmitting to a mobile station by the data rate demanded by the 
mobile station from the base station chosen by peak transmission power for continuation of one or the 
time amount slot beyond it to improve the engine performance. In instantiation-CDMA communication 
system, a base station is operated by the back off (for example, 3dB) of a schedule from available 
transmission power for the reason of the change in a usage. In this way, average transmission power is 
die one half of peak power. However, in this invention, smce high-speed-data transmission is planned 
and power is not divided typically (being for example, between transmissions), it does not need to carry 
out die back off from available peak transmission power. 
[0016] 

Other purposes of this invention are by peoaitting that a base station transmits a data packet to each 
mobile station as a good variable of a time amount slot to raise effectiveness, The capacity transmitted 
from a base station which is different from a time amount slot to a time amount slot permits that the data 
teleeommumcation system pf this mvention is promptly aikpted for the change in an operating 
environment, in addition, since the capacity to transmit a data packet [ die time amount slot not 
adjoining ] checks fee data unit in a data packet, it is possible in this in vention by ose of the number of 
sequences. 
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[0017] 

Other purposes of this invention are by 'tastaspdpktg the data packet fay which the address was earned out 
to the specific mobile station from a CC machine to all the base stations that are the members of the 
active group of a mobile statics, to mereas* fksdbpty.. in ibis invention, data transmission xmy happen 
from the base station of the arbitration In the active girop of a mobile station by each time -amount slot. 
Since each base station includes the queu^;.0wi^^ : 'i^ : :4^ftwhidh should he transmitted to a mobile 
station, efficient forward direction link tm^mission may take place by tiie minimum processing delay. 
[0018] 

Other purposes of this invention are ottering a fe-te-assmisshm mechanism for the data Bait received 
accidentally. In an iustautiation^xample, each data packet contains the number of schedules of the data 
unit which has each data unit cheeked with the number of sequences. By inaccurate reception of one or 
the data unit beyond it, a mobile station sends the negative acknowledge (NACK.) which shows the 
number of sequences of the -.data unit which could not he caught to a hard flow link DCS forte- 
transmission from a base station. A base station can receive a NACK message and can retransmit the 
data unit received accidentally. 
[0019] 

Other purposes of this invention are choosing the base station candidate with the best communication 
link based on the procedure described by U.S. pafmt application No.08/790,49 1 ? entitled "the approach 
and equipment" tor performing fee software hand off in a radio communications system for whom it 
applied on January 29, iWf which was transferred to the grantee of this invention and incorporated here 
M bibliography for a mobile station. In art instantiation-example, a base station will be added to the 
active group of a mobile office, if the received pilot signal exceeds the addition threshold of a schedule* 
and supposing a pilot signal is below the fell threshold of a schedule, it can be dropped firom an active 
group, in m ■alternative example, a base station may already be added to an active group, if the energy of 
the base station in the additional energy (for example, measured by the pilot signal) of a base station atid 
an active group esceeds the threshold of a schedule. Use of this alternative example does not add the 
base station containing an amount without the parenchyma of the whole energy with which the 
transmitted energy was received by the mobile station to an active group, 
J0020] 

Other purposes of this invention are the approaches which ensure that it is from the base station where 
forward direction link transmission in the time amount slot to which only the base station where it was 
chosen between the mobile office and the base station in a communication link could distinguish the 
ORG message, and arbitration was given by it was chosen, and are transmitting a data rate demand on a 

DEC channel for a mobile office. In an instantiation-example,, a mobile station and each base station in a 
coinmuntcation link can assign only one Walsh (Walsh) code. A mobile station covers a DEC message 
in Walsh code corresponding to the selected base station. The Walsh code is desirable although if can be 
used since other codes cover a PRC message, and a rectangular code is used typically. 

[00211 

The description, the purpose, and advantage of this invention will become clearer from the detailed 
description shown below, When the same reference designator is caught combining drawing which is the 
.same in correspondence through drawing. 

[0022.1 

Detailed description of a desirable example According to the instandahon-example of the data 
telecommunication system of this invention, forward direction link data transmission happens from one 
base station to one mobile office by the data rate near the max or it which may be supported by the 
forward direction link and the system (refer to drawing I ). Hard flow link data communication may 
happen from one mobile station to one or the base station he> r ond it. Count of the maximum data of 
forward direction link transmission is described by ift«:4^tK|l.fe#>w. Data are divided within a data 
packet and each data packet is transmitted [ one or the timeantpnnt slot beyond it (namely, slot) ]. In 
each time amount slot, a base station can carry out immediate-data transmission to the mobile station of 
the arbitration in a base station and a conuBunication Ihik, 
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[0023] 

First, a mobile station establishes a base station and a c©nsitj»Dication link using Imcbhaking of a 
schedule. In this connection condition, & mobile ofBee can receive data and a control message from a 
base station, and can transmit, data and a control message to & base M&K. A mobile station supervises 
the forward direction link for transmission from the Mse station which Is in the active group of a mobile 
station, from it. An active group includes the list of a mobile station and base stations is a 
cemmnnicafion link. Especially a t^^l«.^|^9ii : m«9^s^'^t'#^|ye group's signal pair noise and active 
jamming ratio (CI) fern a base station of a forward direction link pilot wave, when received by the 
mobile station. If it is beyond the addition threshold of a sdiedule of the received pilot signal or is below 
the fall threshold of a schedule, a mobile station will report ids to a base station, the next message from 
a base station ~~ respectively — the active group — or ra ord^ to add or delete a base station from a 
group, k turns to a mobile station. The operational status with various mobile stations is described 
below, 
[0024] 

If there are no data to send, a mobile station will interrupt transmission ofretam and the data rate 
information on a base station in the play condition. While a mobile station plays and befog in a 
condition, a mobile station supervises the control channel from the base station beyond one or i t of an 
active group for a paging message. 
10025] 

If there are data which should be transmitted to a mobile station, data will be sent to all the base stations 
of an active group with a CC vessel, and will be memorized by the queue in each base station. A paging 
message is scat to a mobile station on each control channel from it by one or the base station beyond it 
Even when the mobile station has switched between base stations, in order to secure reception, a base 
station may cross two or more base stations, and may transmit all the starting paging messages to the 
same time amount, A mobile station restores to it and decodes the signal of one or the control channel 
beyond it i n order to reeetve a oaging message. 

[0026): 

it is decode Of a paging message, and when received by the mobile station, a mobile station measnrea 
CM. of the forward ^ direction link signal from the base station of an active gronp about each time amount 
slot, until data transmwion is completed. C/I of a forward direction link signal may be obtained by 
mei^taing each pilot signal. A mobile station chooses the best base station from it based on the 
pafameier of a lot. The group of a parameter may include current, pre- C / 1 measurement and a bit error 
rate, or a packet error rate. For example, the beat base station may be chosen based on the largest Ot 
ateaSUreineht. A mobile station checks the best base station from it, and transmits it to the base station 
which had the data demand message (henceforth quoted as a DRC message) chosen by the data demand 
channel {heneslbrth quoted as a DRC channel), A DRC message may include the display (for example, 
C / 1 measurement itself a bit error rate, or a packet error rate) of the quality of a. forward direction link 
channel instead of the demanded data rate. In an instantiation-example, a mobile station can turn 
transmission of a DRC message to a specific base station by use of the Walsh code which has only one 
and identifies at base station. .Exclusive OR (XOR) of the DRC message notation is carried out only in 
one Walsh code. Since each base station in the active group of a mobile station is cheeked only in one 
Walsh code, only die selected base station which performs the same XOR operation so that a mobile 
station may perform in exact Walsh code can decode a DRC message correctly. A base station uses the 
rats control, information from each mobile station in order to transmit forward direction link data 
efficiently at the highest possible rate. 
f002?;| 

By each time amount slot, a base station can Oboose some Of mobile stations called for data 
transmission. A base station det^«^^.'^'^^ ; (S^':|^r'^tetii^H^ data to the mobile station chosen 
from it based on the latest value of the DRC message received from the mobile station. In addition, by 
using the diffusion code which has only one to the mobile station, there is only one base station and it 
checks transmission to a specific mobile station. M aft fostantiation-example, this diffusion code is a 
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long false noise (FN) code defined according to the IS-95 criterion. 
[0028| 

Since a data packet is mean*, a mobile station receives data transmission and decodes a data packet. 
Each data packet contains two or more data units. In m in^ajtttation-example, a data unit is within the 
limits? of diss mvestioo, although dif!et^;<l^.:^t defined metudirtg eight information bits. 

In an instantiation-example, each data unit nnites with the n«m%er ®£ sequences, -and or it mistook the 
mobile oflke, it ean.sheefc any of duplicate transmission they are. Amohite station communicates she 
number of sequences of a wrong data unit through a hard flow link DCH to this result. A data unit 
directs the base station controller which receives a data message from a mobile station from it to all the 
base stations that are eosmmuiicating with this specific mobile station that was not received by the 
mobile station, A base station plans fe-trarismission of Otis data wait from it 
[0029] 

Each mobile station is a data teleeoaimome&don system cars communicate with the plural base stations 
on a hard flow link. In m mstantiation-example, the data telecommunication system of this invention 
supports the software hand off and SOFOTA (softer) hand off of a hard flow link for two or more 
reasons, ft permits transmitting data with the minimum power level which, a software hand off does not 
consume m additional capacity of a hard flow link to the 1 st, hot at least oho base station trusts, a mobile 
station rather* arid can decode d ata. Reception of the hard flow Hole signal by more base stations 
increases the dependability of transmission to the 2nd, and needs only the additional hardware in a base 
station for it 
[0030] 

In as instantiation-example, the forward direction link capacity of the data transmission system of this 
invention is determined by the rate demand of a mobile station. Tire additional gain in forward direction 
link capacity may he attained by a directional antenna and/or the adaptability spatial filter. 
The instantiation-approach and equipment which offer directivity transmission it is transferred to both 
.^,^ttrali^.of-tii*».aay«i,tibn. Here and as bibliography :lhS, patent application No,08/5?5,O49 under 
eonhniiation entitled "the approach and equipment" of the incorporated December 30, 1#5 application 
which determine the transmission data rate in plural user communication .system, and "rectangular cross 
spoihesjn of September 8, 199? application, ft is described by U.S. patent application MoM/92§,S21 
entitled approach and equipment* which offers a sector and a pico cel. 

(1) Description of a system When a Fig is referred to, drawing! expresses the imiarida don-data 
telecommunication system of this invention containing much eel 2a-2g. Each eel 2 is served by the 
©wesftonding'base station 4, The various mobile stations 6 spread through a data telecommunication 
system. Is m ifcsiantiatkm-example, although each mobile station 6 communicates with at most one base 
station 4 of s forward direction l ink by each time amount slot, it may be in one, or the base station 4 
beyond it and eosmuuttieation link of a hard flow link depending on whether the mobile station 6 is in a 
software hand off. For example, base station 4a transmits data to mobile station 6a exclusively, and base 
station 4c transmi ts exclusive data to mobile station be of a forward direction link by the time amount 
slot a. in dmwkrgl » the continuous line of an arrow shows the data transmission from the base station 4 
to the mobile office 6. Although, as for the broken line of an arrow, the mobile station 6 has received the 
pilot signal, there is no data transmission from a base station 4. A hard flow link communication link is 
not shown in drawing 1 for simplification. 
[0031] 

As shown in drawing J s each base station 4 transushs data to one mobile office £> at the moment of if 
possible arbitration being given. The mobile station 6 and they which carried out the location, soon can 
receive a pilot signal from many base stations 4 especially on a col 'boundary. Supposing a pilot signal is 
beyond the thresho ld of a schedule, the mobile station 6 can require that a base station 4 sho uld be added 
to the acti ve group of the mobile station In an iastantiatiou«esaiHpig, the mobi le station 6 can receive 
data transmission from the zero of an active groups or One member. 
[0032] 

The block diagram showing the basic subsystem of me datii telecommunication system of this invention 
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is shown is djMVmgj. . The base station eontalier 10 touches the packet network interface 24, PSTN30, 
■m& all the base stations 4 (only only one base station 4 is shown in drav*ing 2 tot $jins«8eation) in a 
data telecommunication system.. Ths base station wpteller 10 adjusts the commtstacation link between 
the mobile station 6 in a data teleconttnunication system, the packet network interface 24, and PSTN30, 
FSTN30 touches a user tlamsgh a standard telephone network (not shown in drawirijg 2 ). 
[0033] 

Also although .only ©ae should show the base station controller it) to drawing 2 tot simplification, it 
contains many selector el ements J 4. One selector element 14 is assigned in order to control the 
communication link between one or the base station 4 beyond ft, and one mobile station 6, Supposing 
the selector element 14 is not assigned to the mobile station 6* the need of calling the mobile station 6 
will be noticed to the eel control processor 16, The eel control processor 16 directs a base station 4, in 
order to call the mobile station 6 from it. 
[0004] 

The source 20 of data cantatas the data which should be transmitted to the mobile station 6, The source 
20 of data supplies data to the packet network interface 24. The packet network interface 24 receives 
data arid ships data to the selection element 14. The selector element 14 sends data to the mobile station 
6 and .each base station 4 in a wmmnmc&tion l ink. Each base station 4 maintains the data queue 40 
containing the data which should belratismilted to the mobile station 6. 
[0035] 

In m instantiation -example, a data packet quotes the amount of the schedule of data which has been 
independent of a data rate on a forward direction link. A data packet is formalized and encoded in other 
bits controlled and coded. Supposing data transmission continues and happens to many Walsh channels, 
the encoded packet will be un-muitipiexed by parallel flow and each flow will be transmitted by one 
Wal sh channel 

tiaiaasB sent to the channel element 42 from thedata queue 40 by the data packet. The channel element 

42 inserts required control field for each data packet, A data packet, control field, a frame-eheek- 
sequence bit, and a code tail bit contain the format-feed packet. From it, the channel element 42 encodes 
one or tlte formaNmi packet beyond it, and interleaves a notation in the encoded packet (or re- 
sequeneing). iNest, the Interleaved packet is stirred by die scrambling sequence, is cowred "With Walsh 
•c^v^^.aa^'fe'-ojJrlJsed m a long PN code, short PNl, and PNQ code. Quadrature modulation of the 
di t¥used data is carried out by the transmitter in the RF unit 44, ami. they are filtered and amplified. A 
forward direction link signal is transmitted to the forward direction link 50 across the air through an. 
antenna 4b, 
[0037] 

By the mobile station 6, it is received by the antenna 60 and a forward direction link signal is shipped to 
tbe sedeiver in the anterior part edge 62, A receiver filters a signal, amplifies and carries out a right- 
angle recovery, and quantises if. In a long PN code, short FN!, and PNQ code, it is dediffused, and a 
demodulator (DEMOD) 64 is supplied, it is | it deeovers with Walsh covering, and j the same 
scrambling sequence, and the digitized signals are descrambling **** there. The data to which it 
restored are supplied to the decoder 66 which performs the reverse of the signal^processing function 
made in the base station 4 especially a deinteriewe, decode, and a frame check function. The decoded 
data are supplied to a data sink 68. As mentfoned above, hardware supports data, a message, voice, 
video, and other communication links on a forward direction link. 
[0038] 

System control and a schedule function may be attained by many means, It depends for installation of a 
channel scheduler 48 on whether eenter^Mng, or decentraisxed control / schedule processing is desired. 
For example, a channel scheduler 48 may be installed in each base station 4 for decentralization 
processing. On the contrary, for center- feed processingj a channel scheduler 48 is installed in the base 
station controller 10y and ft may be designed so that the dabttransmissioa of many base stations 4 may 
fee adjusted. Other means of the function by wMeh description was earned out {above-mentioned ] may 
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he considered ewfaliy, and are within the limits of (Ids invention. 

[0039] 

As shown in dramngj , the mobile office 6 is spread through a data teleeommuiiicaiior! system, and 
may he in zero or one base station 4, tod«QMU(^ait^ : :lB^ : |^''tibs forward direction link. In an 
iosfetstiatioQ-exampie, a ehannel scheduler 48 adjusts foe fevard direct k*n link data tensmission of one 
base station 4. In an ins£atttJadoa»exatnpk; ; it connects with fee data queue 40 sad. She channel element 
42 in a base station 4, and a channel scheduler 4$. receives the^ueue size which shows the amount of the 
data tramtnstexl to the mobile station 6, and the message fiom the mobile station 6. A channel 
scheduler 48 carries out the schedule of the Mgh data transmission so that the system goal of the 
maximum data throughput and the minimum transmission lag may be optimized. 

mm] 

in an instantiation-example, the schedule of the data transmission is earned out based on the quality of a 
-communication link in part. The instantiation-cottimunieation system which chooses the baud 
transmission rate based on the quality of a link is indicated by U.S. patent application No.08/741 ,320 
en titled "the approach and equipment" of the September I L 1996 application which was transferred to 
the grantee of this iaveutiou and mcorporat«d here as bibliography which offer the high-speed data 
tran$:ndssion in a .cellular snvimnmrnt. Carrying out the schedule of the data communication may have a 
foundation placed in this invention by additional consideration like a user's GGS, queue sfee, data type, 
the amount of the already experienced delay, and the stmt rate of data transmission. These the 
consideration ofbotl is U& patent application No.08/79S S 95 I entitled "the approach and equipment" of 
the rate scheduling of a forward direction- link of the February 11, 199? application which was 
transfeired to the:grantee of this invention and incorporated here as bibliography, and U.,S< patent- 
application No* entitled "the approach and equipment" of the rate scheduling of a hard flow link link of 
an application on August 20, 1997. It is described by the detail. Other factors are taken irtfo 
consideration by data transmission scheduling and are within the limits of this invention. 
[0041] 

The data te&commntdcatton system of this iuvendon supports the data of a hard Bow link, and: message 
transmission, In the mobile station 6, when a controller 76 ships data and a message to an encoder 72,, 
data and message transmission are processed. A controller 76 may be carried out by ASIC f fogrummed 
m order to perform a microcontroller, a microprocessor, a digital-signal-proeessing (DSP) chip, or a 
function that was described here. 
[0042] 

In an instantiation-example, an encoder 72 encodes a message without being contradictory to the blank 
and burst signal data format which were described by the above-mentioned U.S. patent No.5,504,773. 
fe>avit y ati encoder 72 generates and attaches the CRC bit of a lot, attaches the code tail bit of a Sot, and 
encodes data and the attached bit, and re-sets a notation in order in the encoded data. The interleaved 
data are supplied to a modulator (MOD) 74. 
[0043] 

A modulator 74 may be carried out in many the examples. In an instantiation-example (refer to drawing 
1 3), the interleaved data are covered in Walsh code, are diffused in a long FN code, and are diffused in a 
still shorter FN code. The diffused data are supplied to the transmitter in the anterior part edge 62. It 
becomes irregular, and a transmitter is filtered and amplified, and transmits; a hard flow link signal in fee 
air by the hard flow link 52 through an antenna 46. 
[0044] 

In an instandadoivexanipte, tfee mobile station 6 diffuses ted flow link data according to a long FN 
code. Each hard flow link channel is defined according to time offset of common long PN sequence. By 
two di fferent oiHefc, the modulation sequence as a result loses an interrelation. Offset of the mobile 
station 6 is determined according to the figure discernment only with one of the mobile stations 6, and 
the mobile- station 6 is a mobile station specification ideiittieatioa number m the instaniiation-example 
of 13-95. In this way, each mobile station 6 is transmitted to the hard flow link channel without one 
correlation determined according to an ek«|rMiaC'-€^ti^«iQffi. figure only wim one of them. 
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[0045] 

In a base station 4, it is received by .the antenna 46 aad-aliafli-fldty link signal is supplied to the RF unit 
44, The RF unit 44 titers,. amplifies and gets aver* qBassfi^s a signal and supplies the digitized signal to 
she channel element 42. The channel element 42 dedifibses tils signal digitized by the short PN code and 
the long PN code. The channel element 42 performs decpverihg, a pilot wave, and DRC sampling in 
Walsh code again. From it, the channel elemmi42 decodes a resequeneing .opium poppy and the 
dehderieaved data for the data to which it restored, and performs a CRC-check fhnctiort. The decoded 
data, for example, data, and a message are supplied to the selector element 14. The selector element 14 
ships data and a message to a sititable destination. The channel element 42 may transmit the nature 
directions with which the condition of a h&td Sow dan? packet is expressed again to the selector element 
14. 

p)4o"j 

in an instantiation-example, .-the mobile station 6 may he in one of the three operational status. The 
instantiation-state diagram showing the shift between the various operational status of the mobile office 
6 is shown in drawing 17. The mobile station 6 waits tor channel assignment according a connection 
probe to delivery and a base station 4 m the access condition 902. Channel assignment includes 
assi^rnent of a resource like a. power control channel and frequency assignment. The mobile station 6 is 
called, and if changed into the data transmission which comes soon, or supposin g the mobile station 6 
transmits data, to a hatxl flow link, the mobile station 6 can shift to the connection condition 904 from the 
access condition 902. In fee connection condition 904, the mobile station 6 exchanges data (for example, 
transmission M reception), and performs hand off operation. The mobile station 6 pl ays completion of a 
release procedure ftom the connection condition 904, and shifts to a condition 90t)in it Ifmemohlie 
station 6 has connection with a base station 4 refused, it plays from the access condition 902 and can 
shift to a condition 906 again. In the play condition 906, by receiving and decoding the message of a 
forward direction control channel, the mobile station 6 hears an overhead and a paging message, and 
performs & play hand off procedure. The mobile station ■$ pan shift to the access condition 902 by 
starting a procedure. The- state diagram shown in drawing 1 7 is only the instantiation-condition 
definition shown for explanation. Other state diagrams may boused again and are within the limits of 
this invention. 

(2) Forward direction link data transmission In an instantiation-example, initiation of Ihe communication 
link heiween the mobile station 6 and a base station 4 takes place by the approach similar to it for .a 
CDMA system. The mobile station 6 supervises the control channel of a paging message after 
completion of a cad setup, while [ being in a connection condition J The mobile station 6 begins to 

transact a pilot signed, link [ hard flow J. 
[0647] 

The instarstiation- ilow chart of die forward direction link high data transmission of this invention is 
shown in drawing 1 2. Supposing a base station 4 has data transmitted, to the mobile station 6, a base 
station 4 will send the paging message by which the address was carried out to the control channel with 
block 502 to the mobile station 6. 

A paging message may be sent from the base station 4 of one or a large number depending on the hand 
off condition of the mobile station 6. By reception of a paging message, the mobile station 6 begins a C/I 
measiuements process with block 504. C/I of a forward direction link signal is calculated from one or 
the combination of an approach described below. From it, the mobile station 0 chooses the demanded 
data rate based on the best C/I measurement, and transmits a DRC message to a DRC channel with 
block 506- 
|0048) 

Within the same time amount slot, a base station 4 receives a DRC .message with block 508. if the 
following time amoast slot is available because of data tiausmission, a base station 4 transmits data to 
the mobile station. 6 by the data rate demanded by block Si 0, The mobile station 6 receives data 
transmission with block 512, Supposing tb«..^^#^ : 'te^'iip , B^ slot is available, a base station 4 will 
transmit the remainder of a packet with block 514* and die mobile station 6 will receive data 
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nammission with, block 516, 
[0049] 

In this invention* the mobile .-station 6 <^&3gmxm^^^-0^^^tat base stattaa 4 and coincidence 
beyond it. Action is taken by the mobile station 6 which was dependent on whether the mobile- station 6 
is in a software hand off, or there is nothing, to these two eases* it argues separately below, 
(3) When there is no hand off When there is. no hand off, the mobile station 6 eorranunicates with one 
base staties 4. Reference of drawing 3 supplies the date plasoed for the specific mobile office 6 to the 
selector element 1 4 assigned in order to control the eomrannieasion Jink with the mobile office 6. The 
selector element 14 transmits the data to the data queue 40 in a base station 4. A base station 4 makes 
data a queue and traasmits a paging- message-to a control channel A base station 4 supervises a hard 
How link DRC channel for the DRC message tan| fromlt ) the mobile station 6. Supposing a signal is 
not detected by the DRC channel, a base station 4 cap retransmit a paging message until a PRC 
message is detected* After the count of a schedule of a re-traasmissioa attempt, a base station 4 can end 
the process or re-initiation which calls the mobile station 6. 
[00503 

hi an mstantiation-example, the mobile station 6 transmits she data rate required of the base station 4 by 
the DRC channel in the toon of a DRC message, in an alternative example, the mobile station 6 
transmits the- display (for example, € / I measurement) of the quality of a forward direction link channel 
to a base station 4, in an mstantiaboo-exampie, a triplet DRC message is decoded by the base station 4 
by software decision fo an instantiation-example, a DRC message is transmitted within the one half 
which each time amount slot begins.. If available in order that that time amount slot may carry out data 
transmission to this mobile station 6, from it, a base station 4 will have the remaining one half of a time 
amount slot in order to decode a DRC message, and will form the hardware for data transmission by the 
time atnonnt slot which a degree follows. If the time amount slot which a degree follows is not 
available* M will keep on a base station 4 supervising a DRC channel for the following available time 
amount slot for waiting and a new DRC message. 
[0051] 

In the 1st example, abase station 4 is transmitted by the demanded data rate. This example consults with 
the mobile station 6 on the important decision of data rate selection. Transmitting by the always 
demanded data rate has the advantage which gets to know the data rate which the mobile station 6 
expects. In this way, the mobile station 6 carries out only recovery and decode for a traffic channel 
according te the demanded data rate, A base station 4 must not transmit the message which indicates mat 
the data rate is used by the base station 4 to the mobile office 6. 
[0052) 

In the 1st example, it tries continuously for the mobile station 6 to restore to data by the demanded data 
rate after reception of a paging message. The mobile station 6 restores to a forward direction traffic 
channels -and supplies a software decision notation to a decoder. A decoder decodes a notation, and it 
pi?i.fom^$ the frame check of the decoded packet in order to determine whether the packet was received 
correctly. Supposing the packet was received accidentally or a packet is turned to other mobile stations 
&, the frame check will display the packet error. Instead of the 1st example, die mobile station 6 restores 
to the data of a slot by slot cr i teria. In an iBsfaintiation-example, the mobile office 6 can. determine 
whether data transmission was mmed to it based on the preamble incorporated in the each transmitted 
data packet so that it may be described below, if It is determined that transmission is in this way turned 
to other mobile stations 6, the mobile station 6 can end a decode process. In the case of which, the 
mobile "station $ transmi ts a n^tiv^&<hm^e^o -(J^M3^ message to a base station 4 in order to 
accept inaccurate reception of a data unit The data unit accidentally received by reception o f a MACK 
message is re-transmitted. 
[0053] 

Trimsonssson of a NACK message may be carried out by the approach Which resembled transmission of 
an ssxor indication hit (BIB) in the CDMA system, Opctation and use ofElB transmission are deseribed 
by U.S. patent Mo.5,568,483 entitled "the appipctaeh and equipment" of format-iaing of data for 
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transmission which were transferred to the grantee of Ms invention and incorporated here as 

bibliography, instead, NACK may b&lmmmmd wth a teessage, 

[0054] 

In the 2nd example, a data rate is detennined by inehase station 4 in the input from the mobile station 6. 
The mobile station 6 performs G / I measurement, and is the display (for example, C/f rneastirement) of 
the qualify of a link. 

It tnmsrnits to a base station 4, A base station 4 cm adjust the data rats required of a base station 4 like 
queue six© and available transmission power based on the available resource. In advance of the data 
transmission m the adjusted data rate, the adjtsstsd data rate may be transmitted to coincidence to the 
mobile station §, or may be tacitly Included in coding of a dates packet. When [ 1st ] the mobile station 6 
receives the data rate adjusted before data kaasmission, the mobile station 6 restores to it and decodes 
the- packet recei ved by the approach described in the 1st example, Wbm { 2nd j the adjusted data rate is 
transmitted to data transmission and eoineide^ee to the mobile station 6, the mobile station C> restores to 
a ffemafd direction traffic channel, and memorizes die data to which it restored. By reception of the 
adjusted data rate, the mobile station 6 decodes data according to die adjusted data rate. And it sets, 
when. [ 3rd J tacitly contained in the data packet by which the adjusted data rate was encoded, and the 
mobile st ation 6 determines a baud transmission rate inductively for selection of the data restored to 
which, and decoded and decoded it! ail die rates of a candidate. Both the approaches and equipment that 
make a rate decision are transferred to the grantee of this invention. Here and as bibliography U.S. 
patent application No.08/730,863 entitled "the approach and equipment* of the incorporated October 18, 
1996 application which determine the rate of the received data in the rate communication system of 
•adjustable' - and — again -- Year The moon The rate of the received data in the rate communication 
System of "adjustable of a day application It is described by the detail at patent application No,PA436 
entitled approach and equipment" to determine. About ail the cases where it is described above, 
supposing the result of a frame check is negation, the mobile station 6 will transmit a H ACK message,, 
as mentioned above. 
[0055] 

ftjture iugamests ■■- o&fcerwise,, except for the time of being displayed, it is based on the 1st example 
which ift»i^^'i»e.pftCme&sage indicator of the data rate as which tire mobile station o was required 
to a base station 4. However, the mobile station 6 can apply the concept of invention indicated; here 
ei|ua!iy to the 2rid example which transmits the display of the quality of a link to a base station 4. 
1,4$ In the case ofa hand off In the case of a hand off, the mobile station 6 communicates with many base 
stations 4 by the hard flo w link* in m instantiation-example, the data transmission of the forward 
direction link to the specific mobile station 6 happens from one base station 4, However, fee mobile 
station 6 receives the pilot signal from many base stations 4 to coincidence. If CI measurement of a 
base station 4 is beyond the threshold of a schedule, a base station 4 is added to the active group of the 
mobile station 6. The inside of a software hand off prompting message and the new base station 4 axe 
hard flow power control '(RFC) described below. The mobile station 6 is assigned to the Walsh channel. 
The mobile station 6 and each base station 4 in a software 'hand off supervise hard flow link 
transmission, and send a RFC bit to each of those RFC Walsh channel. 
[0056] 

If drawing 2 is referred to, the selector element 14 assigned in order to control the communication link 
with the mobile office 6 will transmit data to all the base stations 4 in the active group of the mobile 
office 6, All the base stations 4 that receive data from the selector element 14 transmit a paging message 
to the mobile station 6 by each of those esnstoi chaaneL When the mobile station 6 is in a control state, 
the mobile station >S performs two iunet sons. The mobile station 6 chooses the best base station 4 as the 
1st based on the group of the parameter whi ch are best C / 1 measurement and is obtained. The mobile 
station 6 chooses the data rate c<^^®n^| : fo-C?^f-«^®Baemmt from it, and transmits & ORG message 
to the selected base station 4, By covering a DEC message with Walsh covering assigned to the specific 
base station 4, the mobile station 6 can carry out direct transmission of the DRC message to the specific 
base station 4. the 2nd — the mobile station 6 -- each it tries to restore to a forward direction link 
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signal according to the data rate demanded by the follGwingfrme amount slot. 
[COS?] 

All &e base stations 4 in an active group supervise a DRC channel after transmission of a paging 
message for the DRC. message from the mahifo station 6, Agassi, since a ORG message is covered in 
Walsh otxfej fee selected base station 4 assigned wim the same Walsh coveriag can decover a DRC 
message The base station 4 ehosea by reception of a :P&C message fransadts data to the mobile station 
6 by the following available time asooisst slot, 
[0058] 

lit an instantiation-example, a base station s transrmis the data of the packet containing two or more data 
units by the demanded data rate to the mobile station 6. Supposing a data unit is received by 
incorrectness by tbe mobile station 6, a NAGK message will be transmitted to all the base stations 4 in 
an active group by (he bard flow link. In an instantiation-example, a MACK message gets over by the 
base station 4, and is decrypted, and m transmitted to the selector element 14 for processing. By the 
NACK message, a data unit is re-transmitted using a procedure which was described above* In an 
h^stantiation-example, the selector element 14 combines with one NACK message the NAGK signal 
received from all the base stations 4, and sends a NACK message to all the base stations 4 of an active 
group. 
f0i)5<?J 

In an instantiation-example, the mobile station 6 can detect the change in the best C/i measurement, and 
it rotates data transmission dynamically from a base station 4 which is different by each time amount 
slot hi order to improve effectiveness. In an instantiation-example, since data transmission happens only 
from one base station 4 by the time tmiouat slut to which arbitration was gi ven, other active base stations 
4 of a grotjp may not notice that (he data unit was trausrnhted to the mobile station 6, even if it is. in an 
instantlation-exaRlple, the base station 4 currently transmitted reports data transmission to the selector 
element 14. The selector element 14 sends a message to all the base stations 4 of an active group from it 
In mi imtanttatiori-example, it is assumed that the transmitted data were correctly received by the mobile 
station 6« So — if- the mobile station 6 - if the data transmission from die base station 4 whets active 
groups dieter is required, the new base station 4 will transmit the data unit which remains. In an 
ir^tantiafron^xampie, the new base station 4 is transmitted according to the renewal of frapsmisskffi of 
the last from the selector element 14. Instead, in order to transmit the new base station 4 using the 
predictive system based on measuring like renewal of the point from an average baud transmission rate 
and the selector element 14, it chooses the following data unit These devices make the minimum re- 
transmisssori of a repetition of the same data unit by many base stations 4 by different time amount slot 
which brings about loss of effectiveness. Since it will be identified only in one sequence figure so that 
each data unit may fee described below supposing pre- transmission is received by the error, as for a base 
station 4, these data units can be re-transmitted out of a sequence. 

a hole (namely, data bait which was not transmitted) is made in an instantiation-example (as a result of 
the hand off between one base station 4 and other base stations 4} — it is — the data unit whieh could not 
be caught is taken into consideration as if it was received accidentally. The mobile station 6 transmits 
' be N \t X K message <. o^potidiag to the #i& unit whieh could not he caught, and these data units are 
re-transmitted. 
[0060] 

In an instantiation-example, each base station 4 in an active group maintains the independent data queue 
containing the data which should be transmitted to the mobile station 6. The selected base station 4 

tra«WM«8 me data which exist in. fee data qmm 4& morder of a sequence except tor the message sold by 
the signal tor re-transmission, of the data unit received aecldeutaUy. la .an mstanbation-example, the 
transmitted data unit is deleted from: the queue 40 after trarismission. 

(5) Other consideration of forward direction link data transmission in the data telecommunication 
system of this invention;, the important probiem Vv-hich should be taken into consideration is the 
precision of .C / 1 eakmiarion for chooshig t&e data rate of fotesre tmsem^s&km. In an instantiation- 
example, C/I measurement is performed with the pilot signal m a time interval with which a base station 
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4 fransmits a pilot signal. In an insianhation-examptej among this pilot time interval, since only a pilot 

signal is trammitted, the effect of a multiplex path and active januning is rote. 

[0061] 

in other tmms of this invention by which a pilot signal is continuously transmitted on a rectangular 
code cbsanel like it of m 1S-95 system, the effect of a multiplex path and active jamming can distort C/l 
mmmsmmit Similarly, when perforating O'l measurement by data transmission instead of a pilot 
signal, a multiples path and active j amming may <k$p (M mmmsmmM again. Since other active 
jamming signals do not exist in both these cases "while one base station 4 is transmitting to one mobile 
office 6, the mobile office 6 can measure correctly C/l of a forw&id defection link signal. However, when 
the mobile office 6 is in a software hand off and apsloisignal is received from many base stations 4, as 
for the mobile office 6, a base station 4 cannot identify whether data were transmitted or not. In the 
scenario in the case of being the worst while the base station 4 is pot transmitting data to the mobile 
station 6 o f arbitration, the mobile station 6 can measure high C/l by the 1 st time amount slot, and while 
all the base stations 4 are transmitting data by the same time amount slot, data transmission is received' 
by the 2nd time amount slo t Since the condition of a data tele<x>mm«ineatbn system ch&ftged when all 
the base stations 4 were m play, C / 1 measurement by the 1st hour slot give the display which the 
quality of a forward : direction link signal in the 2nd hour slot tuistook. Actual C/l is the 2nd hour slot 
may actually descend at the point in which the dependability decoded by the demanded data rate is 
impossible. 
[0062] 

A scenario e&ttetne ©ft the contrary exists* when C/l calculation by the mobile station 6 is carried out to 
tSe max urn active jamming in ***» However, actual transmission takes place, while only the selected 
base station is iransmitting. In this case, C / 1 calculation, and the selected data rate are moderate, and 
hadsndssien takes place at a rate lower than the rate which trusts it and may he decoded, and decreases 
transmission efficiency in this way. 

In a means by whieh C/I measurement is performed by the continuation pilot signal or the traf fie signa l, 
ptedieiion Of C/,f in the 2 nd hour slot based on measurement of C/l ia the 1 st hour slotmay be tnade still 
more correctly by three examples. In the 1 st example, the data transmission from a base station 4 is 
controlled not to toggle between transmission and a play condition continually in the time amount slot 
whieh abase station 4 follows. This may be attained by carrying out the queue of data (beforehand 
constant { For example, m information bit ]) sufficient before the actual data transmission to the mobile 
station b. 

in the 2nd example, each base station 4 transmits the forward direction activity bit (it quotes as a FAC 

hit henceforth) whieh indicates whether transmission takes place with the following half-frame. Use of a 
FAC hit is described fay the detail below. The mobile station 6 performs C/I measurement m 
consideration of the F AC bit received from each base station 4. 
[0065] 

ft<seirespo«ds to the system for which the display of the quality of a link is transmitted to a base station 
4, and the schedule information display to which one base station 4 transmitted data by each time 
amount slot is made by the channel scheduler 48 available in the 3rd example which uses the center-ized 
schedule system. From the mobile station 6, a channel scheduler 48 receives CA measurement and can 
adjust C / 1 measurement based on the existence of data transmission or its absent knowledge from each 
base -station 4 in a data tekcommuaieaiioft system. For example, the mobile station 6 can measure C/l by 
the 1st hour slot while the base station 4 not adjoismg is transmitting. Measured C/l is supplied to a 
channel scheduler 48. Since the sehodnieof noMogwase«ied out by the channel scheduler 48, a 
channel scheduler 48 gets to know that the base station 4 not adjoining transmitted data to the 1st hour 
slot, to schedule-data transmission fay the 2nd hour slot , a channel scheduler 48 knows whether one or 
the adjoining bass station 4 beyond it will transmit data A channel scheduler 48 can adjust C/I by which 
the mobile office 6 was measured by the 1st hour slot m consideration of the additional active jamming 
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which will be received by the 2nd time amount: slot by the ^^ tfaflsmission by the adjoining 'base 
station 4, White it is transmitting adjoining base station 4 w& these adeeming base stations 4 are not 
transmtttiug by the 2nd how slot imsiead, supf©smg C/I is measured by the M hour slot, a channel 
scheduler 48 mm adjust Of measurement m.&msMssB&xm of additional information. 
[0066] 

Other hapiwttot problems which should 'be tsfe^..lii(td>'ii$dm^Ba^»»i aie mintmum-izing duplicate re- 
transmission. Duplicate re-tfansmission may be brought about from permitting choosing the data 
Itansmissjon .fk>«i a base station 4 which is &ffla^^-8wi$^-mmmt slot which fee mobile station 6 
followed. Supposing the mobile station 6 is in abbre«gtioii ei©„ by e&ffying wt for these base stations 4 
and measures Cfl, the best C/l measureMent CM he toggled between two or the base station 4 beyond it 
| the continues* time amonat slot J. it may sometimes toggte by the deviation in C/l measurement, 
and/or- change in a channel .condition. The data fransmission from a base station 4 which is different by 
the ooniiaaons time araouftt slot may brh>g loss to effectiveness. 
[0067] 

The address of the toggle problem may he carried out by use of a hysteresis. A hysteresis may be carried 
oat Is the combination, of a signal teyst system, a timing system* or a signal level and a timing system. In 
an instantiation-signal level system, better C/I measurement of a different base station 4 in an active 
group is not chosen until it exceeds C/l measurement of the base station 4 currently actually transmitted 
with the amount of hystereses at least. As an example, a hysteresis assumes that C/T measurement of the 
1st basse station 4 Is [ 3,5d,B and C/I measurement of the 2nd base station 4 j 3.0dB by l.OdB and the 1st 
how slei:. By the following time amount slot, the 2nd base station 4 is. not chosen, until the C/l 
measurement becomes high at least 1 .MB from that of the 1st base station 4. In this way, supposing C/I 
mej«rement of tlje 1 st base station 4 is still. 3.548 in the following time amount slat, the 2nd base 
station 4 will not be chosen until the Cfl measurement is set to at least 4.5dB. 
[0061J 

m M i&^Hitiation-tinting system, a base station 4 transmits a data packet to the mobile station 6 about 
the number of the schedules of a time amount slot. The mobile station 6 is not allowed to choose a 
different base station 4 currently transmitted' within the number of the schedules of a time amount slot 
The mobile station 6 continues measuring C/I of the base station 4 currently actually bansmitted by each 
time amount slot, answers C/I measurement, and chooses a data rate. 
[0069] 

Another important problem which should be taken into consideration is the effectiveness of data 
tratssinlssion. When tewiug 9 and 10 are referred to, each data packet formats 410 and 430 contain data 
and an overhead bit. in m instantiation-example, the number of overhead bits is fixed for all data rates. 
The percent of an overhead is small about a packet size, and its effectiveness is high at the highest data 
rate. By the lower data rate, 'bigger percent than that of an overhead bit packet may be included. The 
nOB-eftectiveness in a lower data rate may be improved by the variable-length data packet currently 
transmitted to the mobile station 6. 

A variable-length data packet is divided and may be transmitted to the mobile station. 6 [ many time 
amount slots ], Preferably, a variable-length data packet is transmitted to the mobile station 6 [ the time 
amount slo t which continued in order to simplify processing ]. This invention is turned to use of an 
adjustable packet sixe about the data rate by wkkdv versatility was supported in order to improve the 
whole tTaiismission efficiency. 

(ti) Forward direction ink architecture In an tetamjation^arnple, a base station 4 is transmitted by the 
iuaximassa data rate supported by the data tA^mmunieation system to die single mobile station d by 
the slot to which it is the maximum po wer avaikble in a base station 4, and arbitration; was given. The 
maximum data rate which may be supported is dynamic and it is dependent on CI of a forward direction 
link signal which was measured by the mobile station 6. Preferably, a base station 4 is transmitted to 
only one mobile station 6 by the time amount slot to which arbitration was given. 

{ UU /O I 

In order to make data transmission easy, a forward direction dink contains four channels by which t ime- 
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multiplexing was carried out, a pilot chpjrje^ power mntsgil ehahndl, a control channel, and a traffic 
channel. Each function and means of these channels are described below, la an instantiation-example, 
traffic and a power control channel contain tile Walsh channel respectively diffused like some 
rectangular crosses. In this invention, a traffic channel is used In order to transmit traffic data and a 
paging message to the mobile station 6. When being used in order to transmit a paging message, a traffic 
channel is quoted as a eonltoi skufi^ in this sp^ifiestiort again, 
[0071] 

The bandwidth of a forward .direction tiok Is dtosen as U'iSSM'ifc in m instantiation-example. It 
pesmlts that thh bandwidth -uses the existing haniwaje configuration elesaent designed for the CDMA 
system which adapts itself to m tS-*>5 criterion. However, the data teleeorrmtumcation system of this 
invention may be adopted for use with bandwidth which is different m order to improve capacity, and'or 
in otdssr to adapt itself to a system demand. For example, since 5 MHz bandwidth increases capacity, it 
may be «sed. ferthertnom m otder that fee bandwidth of a forward direction link asd a hard flew link 
may crowd more and may balance link capacity with need, it differs (for example, bandwidth 5 MHz of 
a forward direction link and bandwidth of 1.2288MHz of a hard flow link) - it can do like. 
[0072] 

In an instantiation-example, short PNI and the short PNQ code are the same die-length 215 PN code 
specified according to the 1S--9S criterion. At the rate of a 1 .22MM!fe chip, short PN sequence is 
repeated every 24 67msee{s) |26,67msec~215 / .1.2288x106}. The same short PN code is used m an 
instantiatmn-^xampie by ail the base stations 4 in a data telecommunication system. However, each base 
station 4 is identified by the offset only with one of the htndat neKUd short PN sequences, hi art 
instantiation-example, offset is in the increment of 64 chips. Other bandwidth and PN codes may be 
jjsed andii is within die limits of this invention* 

(7) Forward direciion link traffic channel The block diagram of the instantiation-forward direction link 

areititeehtrs of tins in venti on is shown in drjrwing.3 . Data are divided into a data packet and supplied to 
the C'RC- encoder 1 12. For each data packet, the CRC encoder 112 generates a frame cheek bit (fer 
exatnples CRC parity bit), and inserts a code fail bit. The packet fbrmat-ized from the ORG encoder 1 12 
contains data, a frame check, a code tail bit, and other overhead bits described below. The format-ized 
packet is supplied to an encoder 1 1 4, and it encodes a packet in an instantiation-example according to 
the coding format described by O.S. patent application .No.08/?43>6M mentioned above, Other coding 
formats may be used and it is within the limi ts of this invention. The packet encoded from the encoder 
1 14 is supplied to the interieaver 1 16 which carries out re-sequence of the code symbol witMu a packet 
The htierleaved packet is supplied to the frame blowout tea element i 1 8 from which the fraction of a 
packet is removed by the approach described below. The packet by which blowout tea was carried out is 
supplied the- multiplier 120 winch stirs data by the scrambling sequence from the scrambling machine 
122, The blowout tea element 118 ami the scrambling machine 122 »e described by the detail below. 
The output from a multiplier 120 contains the stirred packet. 

roo?3] 

The stirred packet is supplied to the rate controller 130 of adjustable which demultiplexes a packet to K 
juxtaposition in phase (inphase) and a right-angle chanoel, and K. is dependent on a. data rate here. In an 
instantiation-exaniple, the stirred packet is first demultiplexed by the flow of an to phase (I) and a right 
angle (Q). In I style, is an instantiation-exampie, Q style includes odd notations with an index including 
even notations with an index. Further, each flow is demultiplexed by K parallel channel so that the rate 
of a notation of each channel maybe fixed about all data rates. K channels of each flow are supplied to 
the Walsh covering element 1 32 which covers each channel by the Walsh fimctiosi in order to offer a 
direct channel. Direct channel dam are supplied to the gain element 1 34 which carries out scale doubling 
of the data, in order to maintain whole energy (and so fixed output power) the whole chip fixed about all 
data rates,- The data by which scale donMing was earned out fern the gain element 1 34 are supplied to 
the multiplexer (MUX) 1 60 which multiplex^ data fey the preamble. A preamble is described by die 
detail below. The output from MUX! 60 is supplied &> traffic data, a power control bit, and die 
multiplexer .'(MUX)' 162 that multiplexes pilot data. The output of MUX1 62 contains 1 Walsh channel 
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and Q Walsh channel. 
[0074] 

the block diagram of the instantiation w date, is shown in fewing.4 , 

I Walsh channel and Q Walsh channel mv sup pfied to Counters 23 2a and 212b, respecti vely, and it totals 
K Walsh channel in order to offer Isum and Qsurn, respectively, Isum and a Qsum signal are supplied to 
the complet multiplier 214. 

: which &ea>ajpfc>i mtiltiplier214 reives PTM m& the FN >Q signal from. Multipliers 236a and 236b 
again, respectively, and carries out the msMplieatica ofthe two complex inputs according to the 
following formulas - [Equation 2] 



Imuli and Qmult are the outputs from the complex multiplier 214 here, and j is a complex display. Imult 
and a Qmtilt signal are supplied to the filters 216a and 216b which: filter a signal, respectively; The 
signal filtered ftorn Filters 216a and 216b is supplied to Multipliers 2 1 8a and 218b, respectively, and it 
,«^^:::p«t.^ : .^tipHcation of "die signal by the in phase sine COS (wet) and the right-angle sine SIN 
(wet), respectively. I modulation and the signal of which Q modulation was done are supplied to the 
counter 220 which totals a signal in order to offer wave S (t) by which the forward direction was 
modulated. 
(00753 

la an ms^ntiatiOn-eMinple, a data packet is diffused in a long FN code and a short Ft* code. A long FN 
code stirs a paeket so that only the mobile station 6 as which the packet was determined can ca^y oit 
the descsraffiblisg of the packet. In an instantiation-example a pilot wave, a power control bit, arid a 
control channel packet are diffused not in a long PN code but; fa a short PN code so that all the mobile 
stations 6 :may be allowed to receive these hits, The long code generator 232 is generated and long PN 
sequence is supplied to a multiplexer (MUX) 234. Long PN mask determines offset of long PN 
sequence^ there is and it is aligned to the destination mobile station 6, [ one ] The output from 
M tiX2'34 reaches by the data division of transmission, otherwise is long PN sequence throughout zero 
{for example, period fhroughont a pilot wave m& a power control section). Short PNI aad the short PNQ 
sequence from long PN sequence by which the gate was earned out from MUX234, and the short code 
generator 23$ are supplied to Multipliers 236a and 236h, respectively, and it carries out the 
multiplication of 2 sets of sequences in order to form PN~i and PN-Q, respectively. PN--1 and a PN-Q 
signal are supplied to the complex multiplier 214, 
|00?6j 

The block diagram of the instantiation-traffic channel shown in drawing! and 4 is one of the 

architecture of a large number which support data coding and the modulation of a fo rward direction link. 
Other arehiteelure like, the architecture of the forward direction link traffic channel in the CDMA system 
which suits as IS-95 criterion mm be used again, and is Within the limits of this invention . 
[0077] 

In an kistautiation-exampje, the data rate supported by the base station 4 is determined, and the each 
supported data rate is assigned only to one rate index. The mobile station 6 chooses one of the supported 
data rates based on C/I measurement. Since to be sent to a base station 4 is required in order to turn to 
the base station 4 in order that the demanded data rate may transmi t data by the demanded data rate, a 
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trade-off is made between th-e somber of His needed to order to check the data rate required as the 
number of" the supported data rates. In an i^aatiatiGit-exampie, the number of the supported data rates 
is 7, and it is used in order to check the data rate- as which the rate index of a triplet was required. The 
ifistaatiaiiorsKietiniUon of the supported data rate is shown in Table 1. The definition from which the 
supported data rate differed may be considered carefully and it is within the limits of this invention. 

In &n .mstaatsatmn^exampk, the minimum data rates are 3&4Kbps(es) and the maximum data rates are 
2.45?6Mhpsfe$). The uijktt data rate is selected l«ed on the Gfl measurement in the case of being 
bad, die processing gain of a system, the design of an error eoirecting code, and the level of a request of 
the engine performance rather than it can set to a system. la an instantiation-example, the data rate 
supported is chosen so that the difference between the supported continuous data rates may be 3dB, 3dB 
Increment is compromise between two or more factors containing the number (or rate of a bit) of bits 
required in order to transmit the C/l measuring accuracy whieh may be attained by the mobile station 6, 
the loss (or inefficient) brought about from quaattmtion of the data rate based on C/I measurement, and 
the data rate required of the base station 4 from the mobile station 6, Although many bits $m required in 
order mat the supported bigger data rate may check the demanded data rate, more efficient use of a 
forward direction Hak is permitted for a quaudzatioo error smaller than that between the calculated 
maximum data tale sod the supported data rate. This invention is turned to use of other data rates from 
(fee data listed by the panther and Table 1 of arbitration of a data rate which were supported, 
[Table 1] A traffic channel parameter, a notes: 1 6-QAM modulation 







'!' 




38,4 i ms 




337.2 


6H.4 






Kb p$ 


j ****** 


...\QU\ 102:4 


Jg24 
* 




„..!£!.... 
% 


I 


QM 


try * 


8,5 






1 1 1 


X 




1 


1 


2 






U I s 




2 




J. 


1. 






1S3.S 1 3:3?.? 






J4J7-6 






. K^ftS; . 




t \ 2 


4 


$ 


1*5 


u 


16 






M I W 




4 




76.8 


7&& 


„ JSSES, 

f-s; •#>'«? jf i- 




— ~>«p...„...„. 

'mw\ Pi. 
o t 


QPSK 
2 


3 


4 










s 


6 







Drawing of the instantiation-forward direction link frame structure of this invention is shown in drawing 
5 . traffic channel transmission is divided within a frame — having -•- an instantiation-example — setting - 
- the die length of FN sequence with short it — the same — or it is defined as 26.6?msec(s). Each frame 
am he accompanied by the control channel tBfbmMtion:f c.ontro] ehssaoel ftame) by whieh the address 
was earned out in all the mobile o0eea 6, m^^^M^ : 4s$&-^s0iQ frame) by which fee address was 
carried out in the specific mobile office 6, or may be empty (play frame). The contents of each frame are 
detemuned by the schedule performed by base station 4 currently transmitted. In an instantiation- 
example,- as for each frame, each tune amount slot has eontinuation of ! .ooTrasecf s) tor 16 hours 
including a slot. The time amount slot of l,b67msec(s) is enough to make the mobile Station 6 possible 
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in order to perform Gfl measurement of a foittfard direetios link signal. The time amount slot of 
! ,S6?ms<sefs) expresses the anso&it of time ^o^at safiSeieat for packet date transmission efficient 
again. Baeh time amount slot is divided into four more quarter slots in an instantiation-example. 

[0079J 

fa this invention, each data packet is naa^uted { one or- the time amount slot beyond it shown in Table 
1 i In m imtmimiion-iiXiimpl^ each fbrmsti direction link data packet contains 1024 or 2048 hits. It 
depends on the data rate and range of the rate of 1 J28SMbps, and a higher 1 -how slot for the number of 
the time amount slots demanded in this way in order to transmit each data packet from a slot for 16 
hours of the rate of 38.4Kbps, 
[0080] 

The instantiation-Fig. of the forward direction link slot structure of this invention is shown in drawing 
6 . In m t:astai«iaUon~exampk% each slot contains three, .few channels by wldeh ttme-rowitiplexmg was 
carried out, a traffic channel, a control channel* a pilot channel, and a power control channel. In an 
tnstantiaaon-exssnple, a pilot wave and a power control channel are transmitted within two pilot waves 
stationed in stash time amount slot in the same location, and a power control burst. A pilot wave and a 
power control hurst are described by the detail below. 
[0081] 

In an mstantiation-exH'mple, the blowout tea of the packet interleaved from the interleaver ! 16 is carried 
out according to a pilot wave And a power control burst In an imtanti'ation-examplei, as the interleaved 
each packet was shown in drawing..!? including 4096 code symbols, the blowout tea of the first 512 code 
symbols is carried out. The skew of the remaining code symbols is carried out to traffic channel 
transniissidn spacing to time amount at a single tier. 



The code symbol, by which blowout tea was carried out is stirred, in order to randomize data before 
applying rectangular Walsh covering. Randomizing restricts an average envelope trem the peak of 
modulated wave S (t). A scrambling sequence may be generated with a straight-line feedback shift 
register atnong the approaches teamed in the technique. I n an instantiation-exam ple, the load of the 
scrambling machine 122 is carried out to initiation of each slot in the state of LC. In an instantiation- 
exasnpb, although the clock of the scrambling machine 122 synchronizes with the clock of an 
mierieaver 116, it is stopped during a pilot wave and a power control burst. 
[0083] 

In an instaatiation-exampki, a forward direction Walsh channel is diffused in rectangular cross with 16- 
hit Walsh co vering at She rate of a fixed chip of L2288Mbps(es) (a traffic channel and power control 
channel). The number of the concurrency rectangular cross channels K for every in phase and right- 
angle signal is a function of a data rate, as shown in Table 1. hi an instantiation-example, for a low data 
rate, in order to make interference to a demodulator phase presumption error into the minimum, an in 
phase arid right-angle Walsh covering are chosen so that a rectangular setup may be carried out. For 
example, instantiation- Walsh assignment is WS to W 15 about J 6 Walsh channels because of WO to W7, 
and a right-angle signal because of an in phase signal. 
[0084j 

In an instantiation-example, a QPSK modulation is used for 1.2288Mbps(es) and a lower data rate. Each 
Walsh channel contains .1 bit for a QPSK. modulation, la an Instantiation-example, hi the highest data 
rate of 2.4576Mbps, 1 6Q AM is. used and the stirred data are demultiplexed f signal / which are the 2 bit 
each width of fees / 32 parallel current flows and in phase signal J by 16 parallel current flows about 16 
parallel cujrrent Sows and a right angle signal. In an instantiation-example, LSB of a 2-bit each notation 
is ontputted from an interleaver 1 16, and it depends, aiid Is an early notation. 

it comes out In an instentiation-examp!^ die map of the QAM modulation input of (&„ 1 . 3, 2) is carried 
out to a modulation value [ respectively / (*3, +1 -1, -3) ]. fJse of other modulation systems like m-array 
phase shift keying PSK is considered carefully, and it is within the limit* of this invention. 
[0085] 

Before becoming irregular in order to maintain die whole Ixed transniisston power independent of a 
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date rate, scale doubling of a® in phase and the righNsngle Walsh channel is carried out Againsetihig 
is aorrmlfeed by single reference emuvslent to SPSK which is not modulated. The channel gain G 
which it normalized as a ftasotion of the narhber of the Waisfe ehanmsls (m data rate) is shown m Table 
2o The average power {m m phase or Mn^r«s)'kt^ | whose whole -normalization power is 
individually equal } Walsh dmmsi is also listed by Table 3* TOe channel gain of 16-QAM is **** about 
cations tbr the energy with which it noEKEaUssed fef every Walsh chip explaining [ QAM / 1 and 16-] 
about: QFSK fee feet of being 5. 
{Table 2] Traffic channel rectangular cross channel gain 
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In this mvention, in order that a preamble may give the mobile station 6 synchronising with the slot of 
the beginning of each rate transmission of adjustable, the blowout tea of it is carried out to each traffic 

femie, Mm ins^as^iatioft-examples although ail preambles are zero sequences and it is diffhsed in a FN 
code long about a traffic fctme, about a control channel frame, it is not spread in a long PN ©ode. In an 
ihs^tiMonHexanJisie, a preamble is SPSK which was diffused in rectangular cross with the Walsh 
eovmug W i aaei which is not modulated. Use of a signal rectangular cross channel miauatees a peak, 
pair average envelope. Moreover, it is because use of the Walsh covering- Wl which is not zero 
ffiMauan4zes wrong pilot detection, because a pilot wave diffuses it wife the Walsh covering WO about 
a traffic frame and a preamble does not diffuse it in a long PN code with a pilot wave. 
[00S6] 

A preamble is multiplexed in the style of 2 traffic channel by initiation of a packet tor the continuation 
which is the function of -a data- rate. While the die length of a preamble -makes possibility of mistake 
detection ruin, it is made for a preamble overhead to be abbreviation regularity about all data rates. The 
sum total of a preamble Is shown in Table 3 as a ibneaen of a data rate. It is **** shout cautions for a 
preamble containing less than { 3.1% or it of a data packet J, 
{Table 3] Preamble parameter 
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(8) Forward direction link traffic frame format Each data packet is format-ized by addition of a frame 
check bit, a code tail bit, and other control fields in an instantiation-example. In this specification,, a 
octet is defined as 8 imbnnatioe bits, and a data trait is a single octet and attains 8 information bits, 
[0087] 

In m ins^ndation-examp!*, a forward direction link supooris (wo data packet formats shown itl df^wiiig 
l and If), in a packet format 410, a packet format 430 includes the nine fields including the five fields, A 
packet formal; 4\Q is used when sufficient data are included, since She data packet which should be 
fraijsmitted to the mobile station 6 fills ail with an available octet completely in the DATA field 418. If 
tee twe ffeiv ansoiMts of the data which shenld be transmitted in the DATA field 41 8 than ;afi available 
octet, a data packet 430 wilt be used. All the octets that are not used are packed by Kerb and showri as 
the MDDING field 446. 
[0088} 

In an instaatiation-exampie, die frame-check- sequence (PCS) fields 412 and 432 contain the CRC parity 
hit gM»ted by the CRC generator 1 1 2 (refer to drjrw.itjg.3. ) according to the generator polynomial of & 
schedule In an instantiation-example, although a CRC polynomial is g(x) ~xI6+x!2+x5+l, other 
polynomials may be used and it is within the limits of this invention. In an msfamiation~example, a CRC 
bit is calculated about FMT, SEQ, LBN, DATA, and die PADDING field. This offers error detection 
about all hits except for the code tail bit in the TAIL fields 420 and 448 transmitted in the traffic channel 
top of a forward direction link. A CRC bit is calculated by only the DATA field in an alternative 
example. In an instantiation-example, although the FCS fields 412 and 432 contain the CRC parity bit of 
1 o\ other CRC generators which offer a different number of parity bits may be used, and they are within 
She limits of this in vention. Although the FCS fields 412 and 432 of this invention were described in 
relation to the CRC parity bit, other frame cheek sequence may be used and they are within the limits of 
this in vention . For example, the check sum totalis calculated for a packet and mav be supplied to the 
FCS field, 
(00S9] 

la an instaniiation-exstnple, the frame format (FMT) fields 414 and 434 contain one control bit which 
shows whether a data frame contains a data octet (packet format 410) or data, padding and zero, or the 
message beyond it (packet format 430). Iri an instantiatiori-example, the low value of the FMT field 414 
corresponds to a packet format 410. Instead* die high value of the FMT field 434 corresponds to a packet 
format 430. 
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[0090] 

The number (SEQ) fields 4 J 6 and 442 M sequences Mentify the data wit of the beginning of data fields 
4 IS and 444, respectively. The number of sequences permits that data are transmitted to the mobile 
station 6 outside a sequence, For example, r^tsssfiMissiOij of rise packet received by the error. 
Assignment of the masher of sequences in data unit level removes the need for the frame fragmentation 
protocol of re-tt asismissioii. As for the number of sequences, fee mobile station b permits detecting a 
duplicate data unit again. The mobile .affioe#^;^e^n^Q^|'.^e data unit was received by each time 
amount slot without ess of a special signal messageby reception of FMT, SEQ, and LBR. ft depends for 
the number of the bits assigned since the number of se^peaees was expressed on the maximum number 
of the data unit which may he transmitted by the data re^transinission lag one time amount slot and when 
worse, in an instantiation-example, each data unit is identified with the number of 24 hit sequences, In a 
2.4576Mbps data rate, the maximum number of the date unit which may be transmitted by each slot is 
abbreviation 256, Eight bits are required in order to identify each of a data unit. Furthermore, it may be 
calculated that the data retransmission lag in the case of being worse is smaller than 500msec($). A re- 
tratmnission lag mcludes time amount required for the re-transmission attempt caused by re- 
nansnussien of data, and burst error activation in die ease of being worse for the NACK message by the 
mobile station 6. So., it permits identifying appTOpriateiy 24 bits of data units by which the mobile 
station £> was received without obscurity. The number of bits of the SEQ fields 418 and 442 can he 
fluctuated depending on the size and the re-trarismisska* lag of the DATA held 41 $, Use of the number 
of Mis from which the SEQ fields 416 and 442 differ h within the limits of this invention. 
[0091] 

When it has transmission data to the mobile station 6 with few base stations 4 than the available space of 
the DATA, field 418, a packet format 430 is used. A packet format 430 permits that abase station 4 
terismifs the data unit of the number of arbitration to the mobile station 6 to the maximum number of an 
available data unit. In an instantiation-example, it is shown that, as for the high value of tbe FMT field 
434, the base station 4 is transmitting the packet format 430. Within a packet format 430, the LBN field 
440 includes a number of a data unit of values currently transmitted by the packet. In an instantiation- 
examplej since the DATA field 444 can arrange from 0 to 255, the LBN field 440 is 8; bits in die length. 

mm 

The DATA fields 418 and 444 contain the data which should be transmitted to the mobile station 6. 
In an i.»stanhatiotv--exampie > each data packet contains 1024 bits whose 992 is a data bit about a packet 
format 410, However, since a variable-length data packet increases the number which is an information 
bit, h may be used, and it is within the limits of this invention. The size of the DATA field 444 is 
deiemfined ..by the LEN field 440 about a packet format 430. 
[0093] 

In an instantiation-example* a packet format 430 may be used in order to transmit zero or the signal 
message beyond it. The signal die-length (SSG LEN) field 436 contains the die length of the following 
signal message by the octet, in an mstantiadon-exampie, the SIG LEN field 436 is 8 bit length. The 
SIGNALING field 438 contains a signal message, as ui&tafttiatioa~exam$>le -- setting - each signal 
message — the message identification (MESSAGE ID) field — message length -- the field {LEN) and a 
message activation load which is described below are included. 
[0094] 

It is set [ m / including a padding octet / in the PADDING field 446 / an snstantiation-example 'j as 0x00 
(hex). The PADDING fi eld 446 is used by the reason referred to as that a base station 4 may have a 
transmission data octet to mobile stations 6 fewer than the number of available octets is fee DATA field 
418. At the time of tbis oetet, the PADDING field 446 contains sufficient padding OKUTEKSO), in 
order to fill the data field which is not used. The PADDING field 446 Is variable length and it depends 
for It on the die length of the DATA field 444. 
[0095] 

The fields of the last of packet formats 410 and -.430 are the TAIL fields 420 and 44S, respectively, The 
TAIL fields 420 and 448 contain the zero (0x0) code tail bit used in order to **** an encoder 1 1 4 (refer 
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to drawiagj ) in fee oeadftioo of having been known in the end of each data packet. A code tml hit 
permits that m encoder 114 classifies a packet briefly so that only the bit from one packet may be used 
for a coding process. As for a code tail bit, the decoder in the mobile station 6 permits determining the 

packet boundary- to a decode process again. It depends for the irosnber of bits of fie TAIL fields 420 and 
448 on the des%$ of an e&coder 1 14. ■inm : k^^s^aHm^i^ tie TAIL fields 420 sad 448 are long 
enough for ****(tog) in the condition tiat tie encoder ! 14 w&s known. 
(0096) 

The two atevoHBeiiSiosied packet formats are instaBtWais^forniats which may bo used to order to make 
transmission of data md a signal message easy, it may be created so that other various packet formats 
may salt use of specific communication sys^^,JMfe^^»,«paaiH^cation system may be designed so 
that it may be father adapted from two packet formats mentioned above. 

{9} Forward direction link control channel frame in this invention, in order that a traffic channel may 
transmit a massage to the mobile station 6 from a base station 4 again, it is used. The mold of the 
message transmitteti contains ACK or the NACK message the short data packet for ;** hand off 
prompting message, ** paging message (for example, cat! the specific mobil e station 6 which has data in 
the queue for the mobile station 6), and the mobile station 6 of ** specification, and for ** hard flow 
link data transmission {described here later). The message of other molds may be transmitted on a 
control channel again, and is within the limits of this invention. CpmpMton of a call setting phase For a 
paging message supervise { the mobile station 6 I a control channel j, it begins to transmit a hard flow 
link pilot signal. 
{0097] 

in m i{istaniaatiorvexamplt\ as shown in drawing 5 , time-muitiplexing of the control channel is carried 
out to a traffic channel wish traffic data. The mobile station 6 identifies a control message by detecting 
the preamble simiWy eovered by the PN code of a schedule. In an instanttatton«exaiaptej a control 
message k transmitted at the rate of immobilisation determined by the mobile station 6 during 
acquisition, ma desirable example, the data rates of a control channel are 76.8Kbpsfes). 
[0098] 

A eontro! ehamsel transmits a message by the control channel capsule. Drawing of an instantiation^ 
eonfroi channel capsule is shown in drawing 11 . In an instantiation-example, each capsule contains a 
preardfete 462;, a control activation load, and the CMC parity bit 474. Including one or the message 
heyood d, if a control activation load is required, it contains foe padding bit 472. each message 
message identification (MSG ID) 464 - message length - 466 (LBN), the alternative address ( ADDR) 
#8 {supposing a message is turned to the specific mobile station 6), and the message activation load 
470 are included. In an instantiation-example, a message aligns on a octet boundary. The instantiation- 
eoraroi channel espsule shown in drawing 1 1 contains one message tamed to two broadcast messages 
and the specific mobile ofiftee 6 which were meant in all the mobile offices 6. MSG ID field 464 
determines whetier a message requires an address tieid {for example, is it broadcast or a specific 
message or not'?), 

{! 0) Forward direction link pilot channel If: is die pilot signal with which a forward direction link pilot 
eiatarel is used by the mobile station 6 in this invention for the first acquisition, phase recovery, time 
amount recovery, and rate association. 

ft provides. These use resembles it of the CDMA communication system which suits an IS-95 criterion, 
in m msiaatta&oii-exampde, a pilot signal is used by the mobile station 6, in order to perform C/I 
measurement again. 
[0099] 

The instanti ation-Mock diagram of the forward direction dink pilot charmel of this in vention is sho wn in 
drawing 3 , pilot data are supplied to a multiplier 156 ~ the sequence of zero (or wholly 1) is included 
altogether. A. multiplier 1 56 covers pilot data fo Walsh code Wfl Since the Walsh code W0 is the 
sequence of zero altogether* the output of a rmdttplier tM is pilot data* Time-mulliplexmg of the pilot 
data is carried om by MUX 1 62, mid they are supplied to I Walsh eiannsi diffused in short PNI code 
within fie complex raultiplieT 214 (refer to drawingj ).. la an instantiation-examplej since pilot data 



http://www4.ipdlinpit.go.jp/cgi-biri/tran web cgf_ejje 



10/11/2007 



JP,2001-5222l 1,A [DETAILED DESCRIPTION] 



Page 24 o f 3 3 



permit reception by all the mobile stations 6, they are not diffused In the longPN code which has the 
gate closed by MUX234 during a pilot burst A pilot signal is a BPSK signal which is not modulated in 
this way, 
[0100] 

Drawing showing a pilot signal is shown in dxawins S -fe an instantiation-example, eaoh time amount 
slot includes two pilot bursts 306a and $Wb ^itM i^ pimmt& ^c &dge of the 1st and 3rd quadrants of 
a time amount slot. In m imtm^^on^ma^% i -^^pe^\«mk^i6, is 64 chips in contiauatioa (Tp«#4 
chip). In the absence of traffic data or control channel data, a base station 4 transmits only the pilot wave 
who has brought about the discontinuous wave burst at the rate of a per iod of 1200Hz* and a power 
control burst A pilot modulation parameter is made into Table 4 on a chart, 

(] 1 ) Hard flow link power control In fhia isve»tt«»> d I r eet io n 'Hide power control channel is 

used in order to send the power control instruction used in order to control the transmission power of 
hard flow link transmission ftora a remote station 6. The mobile station 6 currently each transmitted by 
Ac hard flow link sets as a soto of active jamming to all other mobile stations 6 In a network. M order 
to make active jamming of a hard flow link into the minimum and to make capacity into the maximum, 
the transmission power of each mobile station 6 is controlled by two power control loops . In the 
instantiation-example, the power control loop resembles it of the CDMA system described by the detail 
V3> patent No,5,0S6,109 entitled "the approach andequtpraeht* for containing the transmission power 
m a CDMA cellular mobile telephone system which were tramferred to the grantee of Ms invention and 
tncorpOimteci here as bibliography. Other power control mechanisms are considered carefully again, and 
are within the limits of this invention. 
[01 01 J 

The 1st power control loop adjusts the transmission power of the mobile station 6 so that the quality of a 
herd flow link s ignal may be maintained by .setting level. The quality of a signal is measured as energy 
pair noise plus active jamming ratio Eh/10 the whole hit of the hard flow link received in the base station 
4. 

Setting level is quoted as Eb/10 set point. The 2nd power control loop adjusts a set point where level 
| / engine performance which is measured by the frame error rate (PER ) ] is mamtalhed- Since the 

transmission power of each mobile station 6 is acti ve jamming at other mobile stations 6 of 
cot^ntmicsfjon system, power control is critical to a hard flow link. Making hard flow link transmission 
power into the minimum decreases active jamming, and it increases hard Sow link capacity. 
[0102} 

Within the 1st ppwer control loop, EMC of a hard flow link signal is measured in a base station 4. A 
base station 4 compares with a set point Bb/'iO measured from it If measured Eb/T0 is larger than a set 
point, a hsse station 4 will transmit a power control message so that traesnussion. power may be 
decreased to the mobile station 6. Instead, if measured Eb/iO is below a set point, a base station 4 
transmits a power control message so that transmission power may be increased to the mobile station 6. 
to an tnstantiad'oB-exaajple, a power control message is carried out by one power control bit in an 
irtstanti atkm-cxanrple, it orders tor tits: hi gh value of a power control bit to increase the transmission 
power to the mobile station 6, and orders fOr a low value to decrease the transmission power to the 
mobile station 6. 
[0103] 

In this invention, the power control bit of each base station 4 and all the mobile stations 6 in a 
communication link is transmitted by the power control channel In an instantiation-example, a power 
control channel is excluded to 52 rectangular cross Channels diffused, with 16-bit Walsh covering. Each 
Walsh channel transmits one hard flow power control (RPC) bit or one FAC bit at periodic spacing. 
Each activity mobile station 6 can assign the RPC index which defines Walsh covering and a QPSK 
modulation phase (for example, an in phase or a right atiglc) afeom traosodssioJt of the RPC bit style 
planned for the mobile station 6. In m ihsfaaitlatioii^x^tiple, the RFC index of 0 is held for a FAC bit. 
[0104] 

The mstantlauon-hlock diagram of a power control channel is shown in drying! . A RPC bit is 
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supplied to the notation repeater 1 50 which repeats the **** WC bit of the schedule of time amount. 
Use repeated RPC 'hit is supplied to the Walsh cwering element 152 which covets a bi t with Walsh 
covering corresponding to a RFC fedex. The covered Mi is suppled to the gain element 3 54 which 
'carries oat scale doubling of the hit in idvimm^f>i^miyduMkmmth&t fixed whole transmission power 
asay be maintained. In m instantiation-example, the gain of a RFC Walsh channel is normalked so that 
equally to the whole transmission power Mm the wshole available 'RPC dhaoad -power. The gain of the 
Wakh channel may change as a Smetion of time amount for efficient use of the whole base station 
transmission power, while nMntamia® reliable RPC ^ iranstrnssiors to M the active mobile stations 6. In 
m irEstaniation-exanmie, the Walsh channel gam of fee- n^l^ station 6 which is not active is set as 
zero. Automatic power control of a 'RPC Walsh channel can use presumption of the nature measurement 
of a forward direction link from the DRC channel wfdeh corresponds from the mobile station 6. The 
RFC bit by which scale doubling was carried out from the gain element 154 is supplied to MUX152. 
[0105] 

In an instantiation-example, the RPC index of 0 to 15 is assigned to WIS from the Walsh covering WO, 
respectively, and the 1st pilot burst (RPC burst 304 of drawing 7) is transmitted to a perimeter within a 
slot;.. The RFC index of 18-3 1 is assigned WIS from the Walsh covering WO, respectively, and the 2nd 
pilot burst (RPC burst 308 of drawing 7) is transmitted to a perimeter within a slot. Setting in the 
mstanSianen-exampte, a RFC bit is an in phase signal. 

A BPSR modulation is carried out with odd number Walsh covering (for example, Wl, W3, W5 grade) 

modulated by gven number Walsh covering (for example, W0 5 W2, W4 grade) and the xighl ■angle signal 
which, were boiled and modulated. In order to decrease a peak pair average envelope, it is desirable to 
balance m m pirns and right-angle power. Furthermore, so order to mMmtoc* crosstalk by the recovery: 
phase presumption error, it is desirable to assign tectangnlaroovering to an in phase and: a right-angle 
signal. 
[0106] 

in an instantiation-example, even 31 RPC bit may be transmitted to 3 1 RFC Walsh ehaanel by each time 
amount slot. In M instantiation-example, 1SEPC bit is transmitted by the slot of the 1st one half, and 
1 6RPC bit m ifahsmitted by the slot of the 2nd one half, ft is combined by the counter 2 1 2 {refer to 

drawjog 4 ), and a RFC bit includes the wave of a power control channel as shown in drawing! • 

[0107]: 

The riming chart of a. power control channel is shown in dorm«g.6. . In an instantiation-example, the rate 
of a RPC bit is 600bps or one RPC bit per time amount slot. Time-multiplexing of each RPC bit is 
carried out, and as shown in drawing.6 and 7, it is transmitted on two RPC bursts (for example, RPC 
hursts 304a and 304b), In an mstantiabon-esampic, each RPC burss is 32PN chip (namely, 2 Walsh 
aotsMem) m width of fkse fTpe™32 chip), and the width of face of each whole RFC bit is 64PN chip 
(namely^ 4 Walsh notations). Other rates of a RPC bit may be obtained by changing the number of 
notation iteration. For example, tile rates of a RFC bit of 1200bps are the RPC bursts 304a and 304b 
about 31 RPC bit of the 1st set (in order to support to coincidence to the 63 mobile station 6, or since a 
power control factor is increased), and may be obtained by transmitting 32RPC bit of the 2nd set by the 
RPC bursts 308a and 308b. In this ease, all Walsh coverings are used for an in phase and a right-angle 
signal. The snoduiaiion parameter of a RPC bit is summarize^ 
[Table 4] A pilot wave and a power control modulation parameter 
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Since tfeere am few each base stations 4 and mobile- stations 6 in a communication link, than the number 
of available RFC Walsh ehaands, a power e-oatol channel has m explosive special feature. In this 
condition* a certain RFC Walsh channel is set as zero by suitable accommodation of the gain of the gain 
element 154. 
[0108] 

In an mstotlatkiss-exampie, a RFC 'bit is transmitted to the mobile station 6 S without coding and 
interleaving, in order to minimum-ize processing delay. Furthermore, since an error may be corrected by 
the following time amount slot by the power control loop, the reception which the power control bit 
mistook is not harmful to the data telecommunication system of this invention. 

[0109] 

In this invention, the mobile station 6 may be in many base stations 4 and software hand oils in a hard 
8ow lmk. The approach and equipment of hard flow link power control of the mobile station 6 in a 
software hand off arc indicated by the above-mentioned U.S. patent No.5,056,109, The mobile station 6 
in a soSwasre hand off sujasmses the RPC Walsh channel of each base station 4 in an active group, and 
combines a RFC bit according to the approach indicated by the above-mentioned U.S, patent 
NOiS f P56il 09^ln the 1st example, the mobile station 6 performs logic OR o f a descent power 
insteetioiL If it orders the mobile station 6 that any one of the received RPC bits debases transmission 
power., the mobile station <:> will decrease transmission power, in the 2nd example, the mobile offce 6 m 
a software hand ot¥ can combine the software judging of a RFC bit, before accomplishing a hard 
Judging, Other Mamples which process the received RPC bit may be considered carefully, and it is 
within the limits of this invention. 
10! 1ST 

In this mveatic&a, a FAC bit displays whether probably the traffic channel of the constituted pilot channel 
is teitsntitting with the fetine of the next one half on the mobile station 6. Use of a FAC bit improves a 
data mte demand Cli presumption by the mobile station 6, and by so broadcasting the knowledge of 
active jamming activities- In an instantiation-example, a FAC bit changes only on a half frame 
boundary, and is repeated by eight continuous time amount slots which brings about the rate of a bit of 
?5bps. A list indication of the parameter of a FAC bit is given in Table 4. 
[0111] 

: to which the mobile station 6 can calculate C/I measurement as follows by use of a FAC bit — 
[Equation 3] 
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(3) 



S (C/I) is C/I roeaswement of the i-th forward direcdoa link signal here. Ci is the power by which the i-tfe 
whole forward direction fmk signal was received, Cj is the power by which the J-th forward direction 
link signal was received, lis whole active jamming when supposing that ail the base stations 4 are 
transmitting, and alpbaj is the f AC bit of the j -th fonvard direction link signal, and may be 0 or 1 
depending on a FAC bit. 

(12) Hard Sow link data transmission In this invention, a hard flow link supports the rate data 
transmission of adjustable. It permits that the rate of adjustable offers flexibility." and transmits i t by one 
of two or more of the data rates depending on the amount of the data with which the mobile station 6 
Should be transmitted to a base station 4, in an snatanitation-exampb, the mobile station 6 can transmit 
data to the time amount of arbitration by the lowest data rate. In an instantiation-example, the data 
transmission in a higher data rate needs authorization by the base station 4, This activation makes a hard 
flow link transmission, lag the minimum* while offering efficient use of a hard flow link resource. 
[0112] 

The insta^.tiatiQn-Ftg, of the flow chart of the hard flow link data transmission of this invention is Shown 
m drawing 14 in order to establish the DCM of the latest rate to a hard flow- link with block 802, as 
described by the above-mentioned U.S. patent No.5,289,527, the mobile station 6 is Slot h first, and 
p^fdrtns an access probe. In the same slot .a, a base station 4 restores to an access probe, and receives an 
access message with Mock 804. Since a base station 4 is a DCH, a demand is permitted, and 
aalhorissatiori and the assigned RFC index of a control channel are transmitted with block 806 by the slot 
n~2. By the slot n+2, the mobile station 6 receives authorization, and power is controlled by the base 
station 4 with block 808. The mobile station 6 starts transmission of & pilot signal, and has the direct 
access to the lo west DCH of a hard flow link at the beginning of a siotjH-3. 
[0113] 

If the mobile station 6 has traffic data and the DCH of a high rate is required, the mobile station 6 can 
start a demand with block 810. In a slot n+3> a base station 4 receives a high-speed-data demand with 
block 812. In a slot n+5, a base station 4 transmits authorization to a control Channel with block 814. In 
a slot n*5 s the mobile station 6 receives authorisation with block 'SI 6, and starts high-speed-data 
transmission with Mock 818 to die hard flow link started in a slot n+6. 

(13) Hard flow link architeetufe In the data telecommunication system of thb invention, hard flow link 
transmissions difSerffeem forward direction link timsmtssfoo by some approaches., tn a forward 
direction link* data transmission happens from one base station 4 to one mobile station 6 typically. 
However, in a hard flow Jink, each base station. 4 can receive data transmission from many mobile 
stations 6 to coincidence. In an instantiation-example, each mobile station 6 can be transmitted by one of 
two or more of the data rates depending on meamonnt of the data which should be transmitted to a base 
station 4, This system design reflects the unsymmetrical property of data communi cation. 

[01 14] 

In an instantiation-example, the hourly base unit of a hard flow link is the same as that of the hourly 
base unit of a forward direction link. In an instantiatiqii-example, a forward direction link and hard flow 
link data transmission happen on the time amount slot which is 1 ,667msec continuation. However, since 
the data transmission on a hard flow link happens by the typical more low data rate, it may he used in 
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order that a longer hourly base unit may improve rfeeiivetiess. 
[O.U5| 

In an iMtanttatioH-exafiiple, a hard flow lade supports two a channel-pilot wave / DRC channels, and a 
DCH. The function sod acdvatom of each of these ehannets are described below. A pilot wave / DRC 
ehssnol Is used Is order to fcsnsmit a pilot signal mid a PRC message, and a DC H is used is order to 
transmit traffic data. 
[0116] 

Drawing of tie iastaftiiation-ln&d flow link fasm® «ruc»e of Ms invention is shows to drawing 14. to 
die mstantiaflon-exaniple, bard flow link frame strucrore resembles the forward direction phosphorus 
claim structure -shown to draft mg 5 . However, to a hard flow link, a pilot wave / DRC data, and traffic 
data are transmit ted to an in phase and a right-angle channel at coincidence. 
[0117] 

to aft instantiation-example, tte mtMh station 6 always transmits a DRC message to a pilot wave / DRC 
channel by each time amount slot, when toe mobile station 6 has received higit-speed-data transmission, 
instead, when the mobile station 6 has not received high-speed-data transmission, a series of slots of a 
pilot wave / DRC channel include a pilot signal. A pilot signal is used by the receiving base station 4 as 
assistance of acquisition of :beginntog as a pilot wave 7 DRC, the phase criteria of a DCH, and a source 
of eiosed-loop hard flow link power control for some functions. 

lijfc ba»dwidth of a hard flow link is chosen as 1.2288MH* in an tostanti&tioo-exaaipte. llrds hshdwidih 
permits use of the hardware of existing designed for the CDMA system which suits an IS-95 criterion. 
However, since the bandwidth of ** increases capacity, and/or since a system demand is suited, it: may 
be used, to an instantiation-example, since [ those / in which the same long PN code short PHI, and the 
RNfQ sods diffuse a hard flow link signal like ] H was specified according to the IS-95 criterion* itis 
used. In aft instafthation-example, a hard flow link channel ts transmitted using a QPSK toodulatjon. 
Instead* a QPSK faodnlatton may be used m order to minimize peak pair mean arnplitude change of the 
modulating signal which may bring about the improved engine performance. A different system 
bandwidth, a FN code, and the attempt of a modulation may he considered carefully* and it Is withto the 
limits of this invention. 

mm 

hi m instanllaltofe^xaEnpie. the transmission power of hard flow link transmission on a pilot wave / 
DRC channel, and a DCH is maintained in fib TO set point of a schedule where Eb/K) of a hand flow link 
signal which is measured in a base station 4 was described by the above-mentioned U.S. patent 
No.5,506,lQ°, Power control is maintained by the mobile station 6 and the base station 4 in a 
communication link, and an instruction is transmitted as a RFC bit, as mentioned above. 
(.1.4) Hart! flow link DCH The block diagram of toe instanriati on-hard flow link architecture of this 
invention is shown in drawing 1 3. Data are classified into a data packet and supplied to an encoder 612. 
About !S8Ch data packet, ats encoder 612 generates a CRC parity bit, inserts a code tall bit, and encodes 
data, to an inslandation-exampfc, an encoder 61 2 encodes a packet according to the coding format 
described by the above-mentioned US. patent: application No .08/743 ,688. Other coding formats may be 
used again and arc withto the limits of this invention, The packet encoded from the encoder 612 is 
supplied to the block mterleaver 614 which re-sets a code symbol in order within a packet. The 
kiteks&ved packet is supplied to the multiplier 6.16 which supplies the data which covered data and were 
covered with Walsh covering to the gain element 6 IE. The gain element 618 carries out scale doubling 
of too data is order to maintain fixed energy perhit Eb unrektssd to a data rate. The data by which scale 
doubling was carried out from die gain element 618 are supplied to the multipliers 650b and 650d which 
diffuse data In PN-Q and a PN-I sequence, re^eetively. The data diffused from Multipliers 650b and 
650d are supplied to the filters 652b and 652d y^iMMw4^, respectively. The signal filtered from 
Filters 652a and 652b is supplied to counter 654a, and toe sijsmal filtered from Filters 652c and 652d is 
supplied to counter 654b. A counter 654 totals the si^arfrorn a DCH, and the signal from a pilot wave / 
DRC channel. The output of Counters 654a and 654b contains 10UT and QQUT which are modulated 
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by the in phase sine COS (Wet) and the rightrangle sme SIN (Wet) (as a forward direction link), and are 
totaled, respectively (not shown in drawing 13), ;respectively. In an instantiadon-example, traffic data 
are transmitted by both the in. phase of a sine, and the quadrature phase. 

[0120] 

In m txisUmtmiion-exmipk, data at© diffused in a long: BM code Md & short PN code. A. long. PN code 
slits date so that the mobile station 6 which the reeei^ed base Mation 4 is transmitting can be identified. 
A short FN code diffuses the signal of & system bandwidth. 'Use long code generator 642 is generated 
sod long Pbl sequence is supplied to aMultipler 64o\ Short PHI and i n short PNQ sequence are supplied 
to the multipliers 646a and 646b which carry out die multiplication of 2 sets of sequences, respectively 
hi order to generate the short code prtat 644 and to form PN-I md a PN-Q signal, respectively. 
Timing / control circuit 640 offers timing criteria. 
[0123] 

The instaotiation--b!ock. diagram of DCH architecture as shown in drawing 1.3 is one of much the 
architecture which supports data coding and the modulation of a 'hard flow link. As for architecture, it of 
a forward direction link use muMptex. rectangular cross channel is like being used again for high data 
transmission. Other architecture like the architecture of the hard flow link traffic channel in. the CDMA- 
system which suits aaIS-95 criterion may be considered carefully again, and is within the limits of this 
invention 
{0122] 

In an instantiation-example, a 'hard flow link DCH supports four data rates tabulated by Table 5. An 

additional data rate and/or a different data rate may be supported, and it is within the limits of this 
invention. In an : inatentj<wjo):i--«xaH5p!e > as shown in Table % it-depends tor She packet sisse of a hard flow 
link m a data rate. As described by U.S. patent application No.08/743,688 mentioned above, the 
imprpwd decoder engine performance may be obtained for a larger packet size, it may be used in order 
that a packet sisse which is diflVeni -in this way from these which were displayed on Table 5 may 
improve the engine performance, and it is within the limits of this invention. In addition, a packet size 
may be made from die parameter independent of a data rate. 
[Table 5} A pilot wave and a power control modulation parameter 




As shown in Table 5, a bard flow tmk supports two or more data rates. In an instaahaiion-exaniple, the 
lot-vest data rate of 9.6Kbps is assigned to repstration top each mobile station 6 in a base station 4. In an 
mstantiation-example, the mobile station. 6 can transmit data to the DCH of the lowest rate by the time 
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amount slot ofarbi&ation, without needing the aatbeazatiDn from a base station 4. Transmission by the 
higher data rate is permitted In an in$tantiation«exainpie by me selected base station 4 winch put the 
foundation m. the system parameter of a log lifee the throughput of a system load, justice, and the whole. 
The mstantiation-sehednhng device of Wgh-spe^-^teairansflaission is described by the detail the above- 
mentioned U.S. patent application No.08/798,95i, 

(15) A hard flow link pilot wave / DRC -channel The imtan&fiosvMock diagram of a pilot wave / DRC 
channel is shown in drawing IS. A DRC message m stipplied to the DRC encoder 626 which encodes a 
message according to the «o4iag format of a sehedtsle. Since it has effect with the wrong forward 
direction link data rate decision strong against the system throughput engine performance, coding of a 
DRC message is' important because of the need of making possibility of the error of a DRC. message low 
enough. In m instantiation-example, the DRC encoder 626 is a rate (8. 4} CRC block encoder which 
encodes a triplet DRC message into 8 bit-code words> The encoded DRC message is supplied to the 
multiplier 628 which covers a message in Walsh code which has only one and identifies the destination 
base station 4 to which a DRC message is turned. The Walsh code is supplied by the Walsh generator 
624. The covered DRC message is supplied to 'the multiplier {MUX) 630 which carries out the 
multiplication of the message to pilot data. A DRC message and pilot data are supplied to the multipliers 
650a and 650c which diffuse data by PN4 and the PN~Q signal, respectively. In this way, a pilot wave 
and a DRC message ace transmitted by both the in phase of a sine, and the quadrature phase . 

mm 

in m imtmM^tkm-^mmph^ a DRC message is transmitted to the selected base station 4, This is attained 
fey coveting a DRC message m Walsh code which identifies the selected base station 4. in an 
instantiation-sxaniple, the Walsh code is 1.28 chip length. The origin of a 128 chip WORUSHU code is 
known in the technique, The one only Walsh code is assigned to the mobile station 6 and each base 
station s in a communication link. Each base station 4 decovers the signal of a DRC channel in the 
assigned Walsh code. The selected base station 4 can dec-over a DRC message, and t|i|^^U$i:4^':iEh'ti)i9'' 
mobile oftiee 6 which answered, it and is demanded by the forward direction link. 
Since the Walsh code horn which these base stations 4 differ can be assigned, other base stations 4 can 
determine that the demanded data rate is not turned to them. 
[0124] 

to sh inst^ntiation-exaoipie, in order to identify a base station 4 which is the same as for the short FN 
code of a hard flow link, and is different about ail the base stations 4 in a data telecommunication 
system, there h no offset In short PN sequence. The data telecommunication system of this invention 
supports a sofisvare hand off on a hard flow link. As for use of the same short PN code without offset, it 
permits that many base stations 4 receive the same hard flow hide transmission from the mobile station 6 
among a software hand off. Although a short PN code oftfers SUPEKUTORARU diffusion, discernment 
of a base station 4 is not permitted. 
(0125.1 

In arrinstaiitiatioa-ex^nple, a DRC message- carries the data rate demanded by the mobile station 6. In 
an instantiation-csasnpie, a DRC message carries the display of the quality (tor example, Cfl information 
which was measured by tire mobile station 6) of a forward direction link. From the base station 4 beyond 
one or it, the mobile station 6 can receive a forvvarti direction link pilot signal to coincidence, and 
performs C / 1 measurement of the each received pilot signal The mobile station 6 chooses torn it the 
best base station 4 based on the parameter of the lot which can be compared wi th current, and pre- C / 1 
measurement. Rate control ^formation is fbrmat-ized in the DRC message which may be told in one of 
two or more of the examples to a base station 4. 
[0126] 

In the 1 si example, the mobile station 6 transmits a DRC message based on the demanded data rate. The 
demanded data rate is a data rate by which the itigbest which produces the satisfactory engine 
performance in Cfl measured by the mobile station 6 was supported. Prom C/I measurement, the mobile 
station 6 calculates the maximum d^'^^'-^ch-.^t^^fe-i^fe&omry engine performance first. 
One supported data rate quantizes fern it, and me maximum data rate is speeiied as a demanded data 
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rat©. It k transmitted to the base station 4 where fee data rate index corresponding to the .demanded data 
rate was chosen. The instantiation group of fee supported data rate and a corresponding data rate 'index' 
are shown in Table 1 . 

[0127 J 

is fee 2nd example, fee -mobile station 4 itmwmts the display of the quality of a feward direction link 
to the selected base station 4, and the mobile station S transmits € f 1 index showing the value by which 
C/I -measurement was quantized. The map of the C/I measurement may be carried out to a table, and it 
unites wife, a C/I Index. Since a C/I index is expressed, usmgruauy bits permits finer quantization of C/l 
measurement. 

Moreover, carrying out a map is made to a straight line, or it may be distorted beforehand. About 
strmgMdine mappings each increment in a OI mdex estpresses the eorresponding increment in C/I 
measurement For exampie, the increment in 2.QSB of C/i measurement of each phase of a C/f index ©an 
fee expressed. About mapping which was able to be distorted beforehand, each increment in a C/I index 
can express a different increment in C/I measurement As an example, mapping which was able to be 
distorted beforehand may be used in order to quantize C/i measurement so that it may agree on the 
cnmalative^distribution-fuaotiusi (CDF) curve of C/I distribution as shown hi drawing 18. 
[0128] 

Other examples which tell rate control information fiom the mobile station 6 to a base station 4 are 
considered carefully, and ate within the limits of this invention. Furthermore, use of a number of bits 
which are different since rate control information is expressed is within the limits of this invention 

again, ft lets many specifications pass, and for simplification, this invention is described in the 
environment of the 1st example which uses a DRC message in order to ted the demanded data rate. 
[0129] 

In an instantiation-exajnple, C / 1 measurement may be performed with a forward direction link pilot 
signal by fee approach similar to it which is used for a CDMA system. The approach and equipment 
which p^sforts C / 1 measurement are described by U.S. patent application No.08/722,763 entitled "the 
approach and equipment" of the September 27, 1996 application which was transferred to the grantee of 
this invention and incorporated here as bibliography which measure the quality of a link in spectrum 
ditfuslon conimutucstion system. An epitome may obtain C/I measurement of a pilot signal by 
dedi fiusimg the signal received by the short FN code. Supposing a channel condition changes between 
the times of C/I measurement and actual data transmission,. C/i measurement of a pilot signal contains 
inaccuracy. In this invention, use of a FAC bit permits that the mobile station 6 takes in forward 
directron Inls activities to .consideration, when determining the demanded data rate. 
!0t 30} 

Itrau aheMaisve example, € / 1 mmwremem may be performed by the forward direction link traffic 
channel. A traffic channel signal is first dediifused in a long PN code and a short PN code, and is 
deoo vered in Walsh code. Sine® tive larger percentage of the tnmsmitted power is assigned to data 
transmission, C/I measurement of the signal of a DCH is more exact, and is obtained. The forward 
direction link signal received by the mobile station 6 

Other approaches of measuring ** C/f may be considered carefully again., and are within the limits of 

this invention. 

[0131] 

In an instantiation-example, a DRC message is transmitted in the one half which a time amount slot 
(refer to drawing 14) begins. A DRC message is 1024 chips or 0.83msee(s} of a time amount slot 
because of instantiation-time amount slot TMTmsec. It contains. The 1024 remaining chips of time 
amount are used by the base station 4 in order to restore to it aiid decode a xnessaga. Transmissi on of the 
DRC message in a part with an early time amount slot permits transmitting data probably by die data 
rate as which fee base station 4 was required in fee tune amount slot which decodes a DRC message and 
continues immediately within the same time amount slot. Short processing delay permits feat fee 
conmmsusatioij. system of this invention is promptly adapted for change of an operating environment. 
[0132] 
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Is ssi alternative example, the demanded data rate i s told by use of absolute criteria and relative criteria 
to a base station 4. In this example, absolute criteria imctedicg the demanded data rate are transmitted 
periodically. It permits that absolute Gd(^a\de^Emfss : ^j»^.(i^''^iie .arwhii&.lJie base station 4 
was required by the mobile station 6, The relative criteria the data rate as which the time amount slot 
from which the mobile station 6 happens closely was requtorf maUeates it to be whether it is it is higher 
than the data rate as which the front time amount slot was re^nirecl, or low,, or the same for each time 
amount slot doting trmsmisskai of absolute criteria are trm^shrt to a base station 4. The mobile 
station 6 transmits absolute criteria periodically, ftperMits semiring that the f&oqg&M in which it was set 
as the condition that the demanded data rate was Mown, and relative criteria made a mistake does not 
accumulate periodic transmission of a data rate aidex If se of absolute criteria and relati ve cri teria can 
decrease the baud transmission rate of the DRC message to the mobile station 6. Other protocols for 
transmitting the demanded data rate ate considered carefully, and it is within the limits of this invention, 
(16) Hard fjow link access channel Among a registration phase, a access channel is »1 by the mobile 
station. 6,. in order to transmit a message to a base station 4. In an instantiation-example, a access channel 
is performed using the configuration which has each slot accessed at random, by the mobile station 6 and 
by which the slot was carried out, la an hsstandatson- exampie, time-multiplexing of the access channel 
is carried out to a DRC channel. 
[0133] 

In an instantiation-example, a access channel transmits a message in a access channel capsule. In m 
iastandation-exainple, the access channel frame format is the same as that of what was specified 
according to the. 15-95 criterion except for being 26.67rasec{s) instead of 20msec frame as which timing 
W&s specified according to the IS-95 criterion. Drawing of an instantiation-access channel capsule is 
shown in drawing: 15. In an iastantiation-exampie, each access channel capsule 712 contains 722 or I 
preamble or the message capsule 724 beyond it, and the padding bit 726. Each message capsule 724 
contains &e message dl«4etigth (MSG LBN) field 732. the message bodv 734. and the OiC f ssrity bit 
736. 

0 7} Hard Sow hoik HACK channel in this invention, the mobile station 6 transmits a 0ACK message to 
a DCH. A MACK message is generated as each packet received by the mobile station 6 by the error. In 
#»• .|mntyik^i«ie^n^1e > a N ACK message may be transmitted using a blank and a hurst signal data 
format, as described by U .S. patent hio.5,504,773 mentioned above. 

|0134| 

Almeugh this invention was described by the context of a MACK protocol, use of an ACK protocol may 
be considered carefully and is within the limits of this invention. 

[01353 

The above-mentioned description of a desirable example was offered so that it might make it possible to 
make or use this invention for any persons who became skillful in the technique. Various deformation 
over these examples is already clear to those who became skillful in the technique, and the fundamental 

principle defined here may be applied to other examples, without using the capacity of invention, In tins 
way, this Invention should ho ****(ed) by the largest range that agreed with the principle and the new 
description which being limited to the example shown here was not meant and were indicated here. 
(Brief Description of the Drawings] 

it is drawing of the data telecommunication system of this invention containing two or more eel, two or 
more base stations, and two or mom mobile stations. 

.Ll)0iwi«g.2] 

It is the instantiation-Mock diagram of the subsystem of the data telecommunication system of this 
invention* 

1 Drawing 31 

It is the Mock diagram of the instantiation-forward direction link architecture of this invention. 
It is the block diagram of the in$^ti^n^£^^ : #^^09.]ii|k architecture of this invention. 
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rt>rawi>v 

v .. ..... ...... ... ...^ . 

it is drawing of the instanh'ahon-fbrward direction link frame structure of this invention, 
it is drawiag of an instantiation- forward direction traffic channel and a power control channel, 
it is drawing of an instantiation-forward direction traffic channel m& a power control channel, 
ft is drawing of a packet where the blowout tea of this invention was carried out. 

U is tewing of two isstaniIaSion^aj& packet formats and control channel capsules. 

[tewjog lOj. 

1 t is drawing of two instantiation-data packet formats and control channel capsules. 

It i$ drawing of two instantiation-data packet formats and control channel capsules. 

fPra^mg. 12 J 

U is the tastaatiatiaa*t8JE»»»g chart showing the high packet transmission of a forward direction link. 

It is the block diagram of the instantiation-hard How Ihifc architecture of this invention. 

It is drawing of the instantiation-hard flow link frame structure of this invention. 

It is drawing of an instantiation-hard flow link connection channel. 

U is the itisi&nuaiion-timmg chart showing the high data transmission of a hard flow link; 

it Isfifhe Ik^tlalfc^state disdain showing me shift between the operational status of the versatility of a 
mobile station. 

it is drawing of the cumulative distrihution function {CD?) of the C/l distribution in ideal 6 square- 
shape cellular layout, 
[Description of Notat ions] 

4 [ - Seleetorelepsntj. j — A base station, 6 - A mobile station, 10 - A base station controller, 14 16— 
A eel control processor, 20 •••• The source of data, 24 - Packet network interface, 40 - A date queue, 42 

- A channel element, 48 -- Channel scheduler, 50 1 - Decoder, j ~~ A forward direction link, 52 A 
hat'd flow link, 64 - A demodulator, 66 68 { •>» Controller,, J - A data sink, 72 - An encoder, 74 - A 
modulator, 76 112 — A CRC encoder, 1 14 — An encoder, 116 - tnterkaver, 1 1 8 - A frame blowout tea 
eleme&fc, 120 - A multiplier, 122 Scrambling machine, 130 - 1 32 The rate controller of adjustable, 
152 — 134 A Walsh covering element, 154 ^ Gain element, 160 1 62 — A multiplexer, 212 — A counter, 

2 i 4 - Complex muMphsf , 2 1 6 -• 218 A filter, 236 ~~ A multiplier, 232 - A long code generator, 238 - 
304 A short code generator, 308 - A burnt, 306 - :Mdt wave, 410 430 - A data packet format, 462 - 
Preamble, 612 - An encoder, 614 - A block mterloavw, 616, 628, 646, 650 - Multiplier. 6 1.8 { - A 
timing control circuit, 642 / ~~ A long code generator, 644 / - A short code generator, 652 / - A filter, 
654 / - A counter, 712/- Access channel capsule. ] — A gain element, 624 - The Walsh generator, 626 

— A DRC encoder, 640 
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